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Most poultrymen have poultry
house ventilation problems. A
major problem concerns keeping
temperatures high enough in the
winter while ventilating to remove
excess moisture. Another is keeping
summer temperatures in the build
ing low enough to prevent produc
tion loss from overheating.
Methods of ventilating poultry
houses to remedy these two prob
lems are being studied at this
station.
Studies of Rhode Island Red lay
ing flocks by the U. S. Department
of Agriculture have shown most ef
ficient production (weight of eggs
per pound of feed) occurs at 55° F.
Under practical conditions it is im
possible to keep the temperature
right at 55° F. However, tests have
also shown that production is not
seriously reduced by temperatures
in the range of 45 to 75° F. You will
need to conserve heat in the build-
AIR CONDITION
YOUR POULTRY HOUSE
. . . Get the most efficient
production from your flock
T. R. C. Rokeby
ing in the winter and cool it in the
summer to keep the temperature
within these limits in South Dako
ta's chmate.
Up to now temperature and
moisture control studies had been
made only in the winter. As with
any other temperature control
problem, you must supply heat at a
rate equal to that at which heat is
escaping to maintain a constant
temperature. The normal supply of
heat in a poultry house comes from
(1) heat produced by the hens, (2)
solar heat (when the sun is shin
ing), and (3) heat from the earth
and decomposition of litter.
Heat Losses
Heat is lost by conduction
through the walls, windows, and
ceiling and heat removed by move
ment of air through the building,
either natural draft or air moved by
fans. You must minimize these loss-
es to keep the building warm with
out artificial heat.
Youcan reduce losses by conduc
tion with adequate insulation, in
cluding storm doors and windows.
Insulating will also reduce the ten
dency of frost or moisture to collect
on walls and ceilings. You must use
a good vapor barrier on the warm
side of tlie insulation.
Reducing the heat lost by venti
lation is more difficult. Some venti
lation is needed at all times to re
move moisture in the form of water
vapor. The water vapor is pro
duced at a rate of about I2 pound
per dayby each hen.
Moisture Removal
The rate of ventilation required
to remove all the moisture pro
duced byyour flock will depend on
the difference between the inside
and outside temperatures. As this
difference becomes less and as the
moisture content of the outside air
increases, a faster rate of ventilation
is needed. Therefore you must keep
a large temperature difference to
keep the quantity of ventilating air
and heat loss to a minimum. To
maintain this largetemperature dif
ference, your poultry house needs
good insulation and an adequate
supply of heat. You can increase
the heat supply by enlarging the
flock as long as ygu do not over
crowd the building.
To prevent the litter from be
coming wet you must remove the
moisture as fast as it is produced.
Wet litter causes dirty eggs and can
be a factor in disease spreading.
Moisture removal also prevents
deterioration of your building by
preventing moisture accumulation
on and in the walls. This moisture
can damage paint, rot wood, and
waterlog insulation.
Use of Fans
The use of electric fans to move
ventilating air has become popular
because the fans are easy to control
automatically by a thermostat. In
most cases the fan is used to take
out the warm, moist air, thus draw
ing in fresh, cold air through spe
cial inlets.
For uniform, draft-free ventila
tion you will need a number of in
lets distributed around the outside
wall of the building. A few large in
lets have seldom given as good re
sults as more smaller ones. A slot in
the ceiling next to the side wall
that pennits fresh air to enter
from the attic has proved to be an
effective and economical form of
inlet with fan exhaust systems.
Exhaust fan systems with two or
more air flow rates have been most
suecessful. This permits you to re
duce the ventilating rate in cold
weather, thereby conserving heat
without stoppingventilation. These
systems may consist of a single fan
with an automatic damper to re
strict it in cold weather, a fan with
a two-speed motor, or two or more
fans arranged so that one stops
when the temperature drops.
Although the required rate of
ventilation will vary with weather-
changes, good results have been
obtained with fans with a capacity
of about 4 cubic feet per minute
(cfin) for each hen under normal
conditions and 1 cfm per hen for
cold conditions. Ventilation should
be continuous with the rate adjust
ed automatically by thermostat.
FRESH AIR DUCT
WARMED FRESH AIR TO PENS
WARM EXHAUST AIR
Schematic cross-section of heat exchanger ventilating system installed at Highmore.
Heat Exchange
A heat exchanger ventilating sys
tem was designed to recover some
heat normally lost by ventilation.
This unit was installed in the poul
try house at the Central Substation,
Highmore. It consists of a number
of parallel metal tubes enclosed in
a duct. Warm air leaves the build
ing through these tubes while cold
incoming air passes through the
space around the tubes and is
warmed before entering the build
ing, Approximately half the heat
that would have been lost by
ventilating has been recovered in
this way. It has kept the building
warmer than with conventional
ventilating system (see table).
Major problems in operation of
the heat exchanger have been pow
er cost and the accumulation of
dust in the fans and tubes. Power
costs, approximately 45 cents a day
(assuming 2/2 cents per kilowatt-
hour) for the 220-bird flock, could
be reduced somewhat with careful
designing and streamlining of the
ducts. The large quantities of dust
are difficult to control as filters clog
rapidly and need almost daily
Continued on page 26
Effect of Ventilating System on Temperature in Poultry House
Type of System
No. of Av. Minimum Temp.
Readings* Outside Inside
Dif. No. Days % Days
Between Temp. Temp.
Inside Inside Inside
and Out- Below Below
side Temp. 32° F. 32° F.
2-Fan System 16 0° F. 25° F. 25° 14
Heat Exchanger System 45 0.5° F. 31° F. 30° 20
*Onlydays on which temperature outside was between —15 and -|-10° F. are included.
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Homes owned by cash lease tenants (up
per) can compare favorably with others
in the community (lower). These are
typical homes in MarionCounty,Kansas.
The tenants claim more security and
freedom than with crop-share leases.
CASH RENT
It may solve the problem
of insecure farm tenancy.
Russell L. Berry and Vernon E. Bau
CASH RENT could bc the answer to
longer farm tenancy in South
Dakota. But are the tenants willing
to rent for cash?
We decided to find out before
urging landlords to make more
cash leases. We were especially in
terested in cash leases for 3 years or
longer. To answer this question, we
interviewed a random sample of
tenant farmers.
Cash Leasing
Cash leasing could mean longer
term leases, which recent surveys
indicate tenants want. Even with
short-term leases the tenant would
have a better chance to keep the
farm, as there is less chance for dis
agreement. The landlord knows
what he is to get, and the tenant
knows what he is to pay.
A farmer just starting farming
may also find the cash lease has
merits. He must bear the penalties
of his mistakes; but as long as he
can pay the rent, the landlord may
have little reason to seek a new
tenant even though he may do a
poor job.
Cash renting does pose problems
however. The cash tenant must
bear the weather and price risks
that the landlord shares under
crop-share arrangements.
The Survey Group
Last June we interviewed 59
Moody County farmers—55 were
tenants and 4 had recently bought
farms. We asked them questions
about what they preferred in rental
arrangements.
Of these 55 tenants, 78 percent
paid a crop-share rent. Eighty-four
percent said they preferred this ar
rangement. Only 13 percent had
cash leases, and only 14 percent
said they preferred the cash lease
(see table 1).
If only the same number of ten
ants as are now renting for cash are
interested in this arrangement, it
appears quite hopeless to encour
age cash leasing. But here is the or
der of the questions—"Whatkind of
rent do you pay?" "What kind of
rent do you prefer?"
The easy answer is to say one
prefers what he has without think
ing the question through. People,
as a rule, tend to express satisfac
tion with what they have. Then
too, it may be that most tenants
think of the increased management
responsibility and the weather and
price risks of cash leasing. They
may assume also that the lease
would be for only 1 year.
If cash leases would give these
farmers longer term leases or great
er security of tenure, one could ex
pect different answers. Eighty-sev
en percent of the tenants had 1-year
leases (or no agreement as to
length), but 80 percent preferred
longer term leases. Over 50 percent
said they preferred 5-year leases or
longer (see table 2).
320-Acre Farm as Model
Our problem was ot test the ten
ants' willingness to rent for cash if
they could have a longer term
lease. To do this we studied a good
320-acre farm to determine the cur
rent dollar value of this landlord's
rent. We based this on his average
Table 1. Present and Preferred Rental Payment Methods of Moody
County Tenants, 1955
Present Kind of Rent Crop-Share
Crop-share 41
Cash 2
Livestock share
Other 3
Total 46
Percentage 84
Preferred Kind of Rent
Livestock
Cash Share Tota Percentage
78
13
2
7
crop yields for the past 10 years.
The cash rent was set so the land
lord would have a 7 percent return
on the current value of the farm
above his taxes, insurance depre
ciation, and repairs. Using the 320-
acre farm as a model, the same rent
al rates were assumed for farms of
160, 240, 480, and 640 acres. Then
results were handed to the tenant
on a card as shown in Exhibit A.
The interviewer made the follow
ing statement:
1. Here are five productive farms
with improvements which can be
leased on either a crop-share or
straight cash basis. The average
value of %crop share is shown as a
guide in thinking about these leas
es. But remember that under the
1-year crop share lease your rent
will be /5 of whatever crops you
raise and not the dollars shown.
On the other hand the cash leases
require that you pay each year of
lease the fixed number of dollars
shown (Exhibit A). Now what is
your first choice of these rental ar
rangements?
In reply 26 percent chose a cash
lease of 3 years or longer. Five per
cent chose a 1-year cash lease and
69 pereent said they preferred the
1-year crop-share lease. These an
swers suggest that enough tenants
would be willing to rent for cash to
warrant further investigation espe
cially if the tenant gets a longer
term lease.
In calculating the cash rents
listed, we assumed that about $250
per year would be spent by the
landlord for repairs of improve
ments and an equal amount would
have to be set aside for replace
ment. Thus if the tenant owned the
improvements the landlord could
reduce the eash rent by about $500
on those farms.
Straight Cash Rent Without
Buildings
Of the 59 farmers interviewed in
this survey, 42 pereent thought the
most important reason for landlord-
Exhibit A. Share Versus Straight Cash Leases
Type of Lease 160
(1) 1-year share per year
(av. value of 2/5 share) $2,000
(2) I-year cash lease, per year 1,600
(3) 3-year cash lease, per year 1,600
(4) 5-year cash lease, per year 1,600
(5) 10-year cash lease, per year 1,600
Size of Farm, Total Acres
"So 320 480~
tenant disagreements was over the
repair and upkeep of improvement.
(Another 32 percent thought that
the question of a good job of farm
ing was most important.) Since
part-ownership, in which the ten
ant owns some land with improve
ments and rents additional unim
proved land, represents a possible
solution to this problem, the fol
lowing question was asked:
2. Now suppose you owned 10 acres
of land with buildings and you
wanted to rent one of the five
farms discussed above without im
provements. If the landlord's %
share of the crops remained the
same but the landlord would be
willing to reduce the cash rents by
$500, what would be your first
choice of lease?
In reply 44 percent of the tenants
chose a cash lease of 3 years or
longer, 10 percent chose the 1-year
cash lease, and 46 percent the crop-
share lease.
This suggests that a possible so
lution of the difficulties over farm
improvements might consist of the
landlord selling the improvements
to the tenant at the beginning of
the lease and permitting him to
make whatever changes, altera
tions, or improvements he desires
during the lease. Then when the
tenant moves, the tenant could sell
the improvements to the next ten
ant and/or move those that it is
practical to move.
This procedure is used on several
hundred farms in Illinois, Nebras
ka, and Kansas. The evidence avail
able suggests that this procedure
virtually eliminates what is one of
the most serious leasing problems
and results in unusually secure ten
ure for the tenants even though a 1-
year cash lease is used.
Flexible Cash Lease
Can the tenant's preference for
the risk-sharing features of the
crop-share lease be met and at the
same time the landlord's objection
to a longer term lease be overcome?
A cash rent lease, in which the rent
to be paid in any lease year varies
with the price of one or more im
portant farm products, seems to be
the answer. This is merely a cash
version of the standing rent lease
that is well known in other parts of
the country. Under the standing
rent lease the tenant agrees to pay
as rent a fixed or "standing"amount
Table 2.Present and Preferred Length ofLease Term ofMoody
County Farm Tenants, 1955
Preferred Term in
Present Term 2-3 4-5 10-12
in Years 1 Year* Yearsf Yearst Years Total Percent
1 year* 11 10 24 3 48 78
2-3 years 2 .. 2 4
4-5 years 1 2 3 5
10-12 years 1 1 2
Total 11 13 26 4 54
Percent . 20 24 48 7 100
*The 1-year group includes those who wanted no agreement as to length.
tOnly two tenants preferred a 2-year lease.
+OnIy one tenant preferred a 4-year lease.
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of farm produce regardless of crop
yields. The tenant stands the pro
duction risks but the landlord
shares the priee risks. The Standard
Farm Lease form of the U. S. De
partment of Agricidture ean be
used in making a standing rent
lease. Copies of this form are usual
ly available from your county ex
tension agent or local vocational
agricultural teacher.
The cash version of the standing
rent lease is being used in renting
the Indian lands on the Pine Ridge
and Rosebud Reservations in west
ern South Dakota. Here grazing
lands are let for 5-year terms for a
base cash rent. However, the rent
paid in any year varies with the
price of beef.
To test the tenant's willingness to
accept such a flexible cash lease, in
which the base cash rent varies
with the priceof corn, he washand
ed a card containing the informa
tion shown in Exhibit B.
Then the following explanation
was made:
3. Now suppose the landlord would
be willing to rent the same farms
with improvements on either a /s
crop-share rent or a cash rent as
before. However the cash rent is
flexible because the rent to be
paid in any lease year now varies
directly with the price of corn. If
corn prices go up the cash rent
goes up. If corn prices fall the cash
rent falls. For example a 10 per
cent change in the price of corn
will make a 10 percent change in
the amount of rent. A 20 percent
change in prices will make a 20
percentchange in the cash rent to
be paid. This gives the tenant
.some protection against price
changes. This costs $1.00 more
rent per acre than the straight
cash lease but the rent is still less
than the average %crop-share rent
which remains the same as before.
Now what is your first choice of
these rental arrangements?
In reply to the question, 38 per
cent of these tenants chose a flexi
blecash leaseof 3 yearsor longer, 7
percent chose a 1-year flexible cash
lease, and the remaining 55 percent
chose the 1-year crop-share lease.
Thus about 12 percent more ten
ants would be willing to rent for a
flexible cash rent than they would
for the straightcashlease. (Flexible
cash rent lease forms of this kind
can be secured free of charge from
the Agricultural Economics De
partment, South Dakota State Col
lege, Brookings.)
Flexible Cash Rent Without
Improvements
Improvements on rented farms
are important. Because of this and
the tendency to move toward a sit
uation in which the tenant owns a
tract of land with improvements,
the following questions were also
asked regarding the flexible cash
leases:
4. Now suppose you owned 10 acres
of land with buildings and you
Exhibit B. Share Versus Flexible Cash Rents
Type of Lease J60
(1) 1-year share lease per year
(av. value of 2/5 share) $2,000
(2) 1-year flexible cash lease 1,760
(3) 3-year flexible cash lease 1,760
(4) 5-year flexible cash lease 1,760
(5) 10-year flexible cash lease 1,760
size of Farm, Total Acres
"240 320 4^
Table 3. Summary of Tenants' Choice of Farm Rental Arrangements,
Moody County, 1955
Straight Cash or Share Flcxihle Cash or Share
Improved Unimproved Improved Unimproved
Length of Lease Term (%) (%) (%) (%)
3 or more years, cash 26 44 38 48
1-year cash 5 10 7 12
1-year crop-share 69 46 55 40
Total 100 100 100 100
wanted to rent one of the five
farms discussed above without
improvements. If the landlord's /s
share of the crops remained the
same but the landlord would be
willing to reduce the flexible cash
rents by $500, what would be your
first choice of lease?
In reply to this question, 48 per
cent of the tenants said that they
would prefer a flexible cash lease
for a term of 3 years or longer. An
other 12 percent preferred a 1-year
flexible cash lease while 40 percent
still preferred the 1-yearcrop-share
lease. For comparison, the answers
to the four questions concerning
choice of leasing arrangements are
summarized in table 3.
From this evidence it appears
that enough tenants are interested
in cash and flexible cash rents from
the standpoint of longer term leases
to warrant further study of these
possibilities. The remaining prob
lem appears to be, "Who will be
willing to lease land to farmers on a
cash or flexible cash basis?"
Landlords' Opinions on Cosh Rent
Only 4 percent of 317 landlords
replying to a recent questionnaire
said that they preferred to lease for
a cash rent. Undoubtedly some of
this unpopularity is because cash
rents are often quite low compared
to share rents. This is particularly
true in an inflationary period such
as we have been in for most of the
last 15 years. Share rents adjust
automatically to changes in weath
er and prices. Hence they are popu
lar with landlords.
Of course the standing rent lease
and the cash version of the stand
ing rent lease, which causes the
rent to fluctuate with farm prices,
may overcome part of the difficulty.
Flexible cash rent leases that vary
the rent with county crop averages
rather than the yields of the farm
being leased as well as with farm
priceshave much of the advantages
of the crop-share rent and none of
the disadvantages.
This is true since the rent varies
with the major weather and price
factors, neither of which can be
controlled by the tenant or the
landlord. As a result the landlord
does not need the short-term lease
to make sure that the tenant does a
good job of farming.
In Moody County the proportion
of full farm tenants increasedslight
ly from 39.9 percent in 1950to 40.1
percent in 1955according to the lat
est U. S. Census figures. In 1950
over 55 percent of the land in the
county was leased to farmers.
Because of this situation and the
reluctance of present landlords to
Continued on page 26
A MODERN
TEXTILEiDEVELOPMENT
BLENDED SUITINGS
Lillian O. Lund, Ethel L. Phelps, and Mary Ann Morris^
You MAY frequently see the term
"blended fabries" in textiles lit
erature and modern advertising. It
means the fabrie is made from
yarns of two or more fibers blended
together before the yarn is spun.
Until recently most suitings were
all wool. Now you can find many
blended suitings in ready-to-wear
garments and in yard goods. These
fabries may include combinations
with wool or rayon or some of the
chemically manufactured fibers
such as nylon, acetate, Dacron, Or
ion, Vieara, and Aerilan.
With such combinations we can
extend the use of scarcer or more
expensive natural fibers and also
modify the characteristics of the
fabric. In this way a fabric can be
developed that more nearly meets
the requirements for its use. These
products are not wholly substitutes
for all-wool suitings; we should
think of them as new members of
certain well - established fabric
families.
Still Experimental
At the same time you should re
member that the production of
blended suitings is still in an experi
mental stage. Many products now
on sale are attempts to find satisfac
tory combinations—materials that
will please the user in service, ap
pearance, and price.
These new suitings often are
called materials of the future. Their
character may change as mill re
search, consumer acceptance, and
the evaluation of the fabries now
available continue.
The South Dakota and Minne
sota Agricultural Experiment Sta
tions are cooperating in a study of
such suitings. Textile workers at
the stations have compared some of
'Associate home economist at the South Dakota Agricul
tural hxpcriment Station, former professor of textile
and clothing, and assistant professor of textiles and
clothing at the Univeristy of Minnesota, respectively.
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the characteristics of the blended
fabrics with the fabrics when not
blended. All were woven with a
plain weave and were similar in ap
pearance except the fabric with 90
percent wool and 10 percent nylon.
In these the yarns were not all
twisted in the same direction. The
fabrics were bought on the open
market or from distributors so com
plete similarity was not possible,
norwere equal blends available.
Fabric samples magnified eight times.
Compare the various blends shown here.
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Characteristics Studied
When you consider suitings you
are probably concerned with how
long the material will wear and how
it will act during the life of the gar
ment. No single laboratory measure
has been developed that can relia
bly predict wear of a fabric. How
ever, many workers think the
strength of a fabric is one of the
best measures of wear.
One way fabric strength is mea
sured is bursting strength—the
force required to rupture the fabric.
Bursting strengths of blends of ny
lon, rayon, and Dacron with wool
and of Dacron and Orion with ray
on are shown in figure 1 along with
the bursting strengths of all-wool,
all-Dacron, and all-nylon suitings.
Weight, thickness, fabric count,
and percentage loss in bursting
strength due to wetting are given in
the table.
* Wool and nylon. You can see
from figure 1 that the strength of
the wool and nylon blends, when
dry, did not vary uniformlyas nylon
percentage was increased. Seven
and 20 percent of nylon resulted in
almost equal increases in strength
when compared with the all-wool
material. The 20 percent nylon fab
ric was much stronger than any oth
er nylon-wool combination when
wet.
The wet strength, like the dry
strength, varied greatly among the
nylon-wool combinations. H o w-
ever, the percentage loss of strength
due to wetting was much lower for
the two fabrics with the highestny
lon content. We should note that
only relativelysmall amounts of ny
lon have been used in these blend
ed fabrics. If larger amounts had
been used we might expect greater
changes.
Other workers have reported an
increase in the strength of experi
mental fabrics in which nylon had
been blended with wool. Their
findings have shown a minimum of
15 percent of nylon is needed to
give much strength to the fabric.
* Rayon and wool. Rayon-wool
blends also show considerable vari
ation in both wet and dry strength.
The fabric with 76 percent rayon
was strongest both wet and dry. In
this group more rayon than wool
was used.
The large variations in bursting
strengths of the nylon-wool and
rayon-wool fabrics cannot be ex
plained by differences in fabric
weight, thickness, or count.
* Dacron and wool. One Dacron-
wool blend was compared with the
all-wool and all-Dacron fabrics.
Since Dacron and wool were used
A technician records results as she
measures the thickness of a material.
in almost equal amounts it appears
that Dacron greatly increases the
bursting strength of the blend, both
wet and dry. It alsoreduces the per
centage loss of strength due to wet-
Values for Certain Properties of Blended Suitings
Weight
Oz. Per
Fabric Ck)mposition Sq. Yd.
100% wool 6.4
93% wool, 7% nylon 6.8
90% wool, 10% nylon 5.1
85% wool, 15% nylon 6.1
80% wool, 20% nylon 5.2
46% wool, 54% rayon 6.6
40% wool, 60% rayon 5.4
24% wool, 76% rayon 6.6
14% wool, 86% rayon 6.9
100% rayon 6.7
45% wool, 55% Dacron 4.9
100% Dacron 5.7
75% rayon, 25% Dacron 6.4
50% rayon, 50% Dacron 6.1
60% rayon, 40% Orion 5.7
50% rayon, 50% Orion 5.6
Thickness
1/1000
Inches
Fabric Count
Number Yarns/Inch
Warps Fillings
Percentage
Loss in
Bursting
Strength
When Wet
39.0
38.4
49.7
27.0
24.0
46.1
54.0
43.1
36.7
35.2
7.6
0.9
3.7
+ 17.9
20.3
12.7
ting to only one-fifth of the all-wool
fabric. Other workers have report
ed that wool seems to be strength
ened almost in proportion to the
percentage of Dacron used.
One report states that a blend of
65 percent Dacron and 35 percent
wool ranks from good to outstand
ing in almost every fabric charac
teristic. Another report says a mini
mum of 20 percent Dacron is need
ed in the blend to significantly
strengthen the fabric.
As with the nylon and rayon
blends, weight and thickness have
not varied directly with fiber com
position, although fiber count tends
to increase with increases in Da
cron content.
* Dacron and rayon. Two blends
of Dacron with rayon have been
studied. The wet strength of these
fabrics is much greater than that of
the all-rayon material but less than
half that of the all-Dacron suiting.
The fabrics with 25 and 100 percent
Dacron were almost as strong when
wet as when dry, and the 50 per
cent blend was stronger wet than
dry. These findings differ somewhat
from other reports that indicate 50
to 60 percent Dacron is needed
with rayon to make significant con
tributions to fabric properties.
* Orion and rayon. Orion in
creases the strength of rayon-orlon
blends and the strength of the blend
increases as Orion content is in
creased. This increase is more
Continued on page 21
Figure 1. Wet and dry bursting strength in pounds of 16 suiting materials studied.
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A NEW WINTER HARDY ELM STRAIN
FOR YOUR WINDBREAKS AND SHELTERBELTS
GluMmda
Paul E. Collins
WHEN YOU START anew shelter-
belt or windbreak or replant in
an old one, yon will want to consid
er Chinkota elm, a new strain devel
oped at this station. Chinkota has
several advantages over Siberian
elm, one of the most common trees
in our area. You may not be able to
get Chinkota elms now, but it is ex
pected that the supply will be ade
quate within a few years.
Chinkota elm is better suited to
area because of its winterour
hardiness. Sudden freezes that in
jure a high percentage of the com
mon strain will injure only a few
Chinkota elms in the same planting.
In the winter of 1951-52, total dam
age to Chinkota elm was less than
one-third that of the Siberian elm in
an experimental windbreak.
Siberian Elm Most Popular
Shortly after its introduction
from Asia in 1908, Siberian elm be
came one of the most widely plant
ed tree species in the Plains States.
Landowners accepted Siberian elm
readily because of its fast growth,
drought resistance, and ease of es
tablishment. Today, in spite of
weaknesses that have shown up, Si
berian elm still ranks as the most
popular tree species in our Clark-
iMcNary tree distribution program.
* Lacks winter hardiness. A serious
weakness of Siberian elm has been
its lack of winter hardiness. Its his
tory has been marked with recur
ring years of injury. One of the most
serious was the 1940 Armistice Day
storm when a high percentage of
trees were killed throughout the
central and northern Great Plains.
Usually the weather followed a
similar pattern in the years of seri
ous injury. The fall months had
adequate moisture and moderate
temperatures followed by an
abrupt freeze. The degree of win
ter injury depended on the time
and severity of the weather change
and the active growing condition of
the trees.
* Weather and injury. You can see
what happened in those years by
the following explanation. Siberian
elm will continue to grow in the fall
as long as weather conditions are
suitable. Its dormancy is brought
about by light frosts that gradually
build up in frequency and severity.
A lack of soil moisture in the fall
aids in the process by forcing an ac-
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Effect of winter injury on adjacent Siberian Elm rows. Note
normal leafing of Chinkota (left) compared to common strain.
five growth to stop. If a sharp
freeze occurs before dormancy is
induced, injury will likely result.
Developing Chinkota Elm
Not all the Siberian elm trees
were damaged in areas where in
jury occurred. In addition to differ
ences in site conditions, it was ap
parent that some trees had the abil
ity to escape serious winter injury.
The most logical explanation was
that there were genetic differences.
A study of various strains of Si
berian elm from diflFerent seed
sources was begun here in 1944.
The results of this study (reported
in South Dakota Farm and Home
Research, Vol. II, No. 2, Winter
1951) bore out the importance of
the original seed source in seeking
better adapted strains. The Harbin
strain hardened its tissues early
enough to escape serious injury.
The other strains retained their
green leaves later, indicating tardi
ness in developing dormancy and
were subject to a sudden freeze.
* Certified stock. In 1952 we
named this strain of Siberian elm
Chinkota and released it through
the Seed Stocks Division of the col
lege. To insure you true stock,
Chinkota elm has since been pro
duced under certification stand
ards. Only seedling stock of this
strain that bears the certification
tag can be considered high quality
seedling trees of known origin.
To check the growth and charac
teristics of Chinkota elm in a wind
break, we made an experimental
planting in 1952. The replicated
planting arrangementwas designed
to compare Chinkota elm with the
Siberian elm commonly used in
commercial trade. By keeping de
tailed records we are building a
15
store of knowledge on the various
attributes of these two strains.
* Hardiness tested. The first fall
after planting provided a hardiness
test for the young trees. The first re
port of damage came from a nearby
nursery that reported a high per
centage of its common Siberian elm
seedling stock was unfit for sale be
cause of dead tops. Chinkota seed
lings dug at the same time showed
little or no damage.
No check was made at the station
planting until the following spring.
When normal leafing out began it
was apparent that injury had oc
curred. The more or less normal
leafing of Chinkota elm contrasted
sharply with the bare twigs and
branches of the common Sil:)erian
elm in the adjacent rows.
Since the nursery had reported
the damage in the fall, the major in
jury must have occurred before
winter. Temperature records for
that period as reported by the
Brookings station seem to justify
this conclusion. For September
1952, temperature minimums were
above freezing except on Septem
ber 19 (31° F.) and September 23
(25° F.). Daytime maximum temp
eratures were never below 58° F. in
that same period. Thus conditions
were ideal for continued growth of
the trees with the exception of the
25° F. reading which could have
caused some injury.
However, it is more likely that
the actively growing elms were in
jured by the sharp freezes early in
October when minimum tempera
tures of 19, 15, and 15° F. occurred
on October 4, 5, and 7. Both strains
still had green leaves at that time,
but Chinkota elm must have
acquired some winter hardiness
without visable leaf coloring.
* Injury measured. Alternate trees
were sampled to determine the ex
tent of the damage. Two methods
of measuring the injury were used.
One system was based on damage
to the main stem of each tree, the
other on over-all damage to the tree
as estimated by appearance.
Main stem injury was rated as
follows: 1—none, live growth within
2 inches of the tips; 2—slight, dam
age only to the small tips; 3—mod
erate, main stem injury but not the
full length of the first large lateral
branches; 4 —severe, main stem
killed to the first large laterals; and
5—very severe, main stem killed to
within 2 inches of the root collar.
Over-all damage was estimated
by a number system also: 1—no or
only very slight damage; 2—light
damage but not affecting as much
as one-fourth of the plant; 3—one-
fourth of the plant killed; 4—one-
half of the plant killed; 5—three-
fourths or more of the plant killed.
You can see the results of the
measurements in figures 1 and 2.
Main stem damage was slight in
Chinkota elm; nearly 90 percent of
the trees fell in the slight or no
damage categories. The common
strain, on the other hand, had near
ly 90 percent of its trees in the mod
erate and more serious categories,
and over 65 percent of the trees
were killed to the main lateral
branches or lower. Only 12 percent
escaped serious injury.
* Less injury. Over-all injury rat
ings were estimates, but by using
broad groups we felt that the esti
mate could be considered reason-
Continued on page 27
A NEW MARKET
FOR A FARM BY-PRODUCT?
1
Animproved pulping process has
been developed by the USDA
that uses straw as the basic ingred
ient in the production of box board
and corrugating paper. If a plant or
plants using this pulping process
could be built in South Dakota, a
use would have been found for a
product produced by farmers that
has limited commercial value to
them at present.
Research to determine availabili
ty of surplus wheat, rye, and flax
straw in South Dakota for indus
trial use is under way. This is a
timely study in South Dakota
where the dominant industry is ag
riculture, and a need has been felt
for the "balancing of agriculture
with industry."
On the basis of work done by the
Northern Utilization Research
Rranch of the Agricultural Re
search Service, USDA, certain re
quirements were found necessary if
a plant is to be developed in this
state. The Agricultural Economics
Department has undertaken the re
search to determine the feasibility
of pulp processing plants in this
Winston K. Ullman
state. This study is divided into
three parts.
The first phase—to determine the
amount of straw produced—has
been completed. The second phase
is to determine how much of this
straw would be for sale by farmers
for pulping. The third phase is to
determine where, in the straw pro
duction area, there is a town or city
able and willing to supply the wa
ter, power, and labor required for
this new industry.
Determine Straw Grown
* Total straw production. The
ratio of pounds of straw per bushel
of grain was applied to grain pro
duction in each county in the state
for 1934 through 1954. Twenty-one
years were used to reflectmaximum
and minimum production or fre
quency of straw crop failures. The
past 10 years, those used for the
grain-straw ratio, were used for ob
taining average straw production.
The years 1934-54 were calculated
in the same way as those from 1945-
54 but were used only in calculat
ing the number of straw crop
failures.
Total straw production was re
duced 20 percent to allow for the
differenee between the total straw
produced and the stublile usually
left in the field by the windrower.
This 20 percent may vary with
straw prices and/or harvest condi
tions of the straw.
* Straw density. The average pro-
duetion of wheat, rye, and flax
straw by eounties was ealculated
for the 10-year period, 1945-54.
Since size of the eounties is not uni
form, this has little meaning in de
termining whether the density of
straw production is heavy enough
to support a plant. The average pro
duction in each county was divided
by the number of square miles in
the county to arrive at straw pro-
duetion per square mile.
The straw requirement for a pulp
plant is an annual supply of 50,000
tons within a 50-mile radius. When
2,136.6
• 73
converted to production per square
mile, this amounts to 6.36 tons. If all
wheat, rye, and flax straw produced
were surplus, all the eounties in the
state with the exception of Butte,
Custer, Minnehaha, and Lincoln
counties would have a straw dens
ity per square mile sufficient to sup
ply a plant of this size with straw.
Surplus Straw Areas
* Availability. The assumption that
all straw produced is available is
unrealistic. Flax straw, however,
which cannot be worked into the
soil satisfactorily, is probably all or
nearly all surplus straw. For this
reason flax straw was singled out to
determine whether any area in the
state produced enough flax to sup
ply a plant with flax straw only. Ten
counties in northeastern South Da
kota produce a flax straw density
suffieient to meet this requirement
(see flax map).
I eowuNos
2 136.6
:7096.9^?0.32^
MO.69 500.42194
Total flax straw production in South Dakota ^
(10 year average, 1945-54)^
Tirst figures represent 20% of the 10-year average production. Second figures give available straw
per square mile at 20% availability. Shaded areas indicate available straw over 7 tons per square
mile. Bracketed figures are years in last21 when available straw fell below 7 tons persquare mile.
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2,655.4
2.4
1979.3 485.9.
' 3.4 •"
Twenty percent available wheat and rye straw production
(10 year average, 1945-54)^
Tirst figxires give 10-year average production and second figures give average production per
square mile. The shaded area indicates counties where average production exceeds 7 tons per
square mile.
2,269.2
•83
ISHANNON
2JZ7.\
8,489.Z
3-3
7349.2
6.3
eOMUNOS'<-<^<>
Ten percentavailable wheatand ryestrawproduction
(10 yearaverage, 1945-54)^
17 590.3
10.0
^,C5):
jeOAULO
11,691.2
4.91 2.7
5,565.6 5,509.9/
6.2 ' /^
;.8,286.3?
989.6 242.9
ru h-il
'First figures represent 10% of the 10-year average production. Second figures give available straw
per square mile at 10% availability. Shaded areas indicate available straw over7 tons per square
mile. Bracketed figures are years in last 21 available straw fell below7 tons per square mile.
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Since all wheat and rye straw
produced cannot be classified as
surplus straw, assumptions were
made as to the amount of straw that
might be considered surplus. As
sumptions of 10 and 20 percent
availability of the total wheat and
rye straw were tentatively eonsid-
ered and maps were prepared to
illustrate each. On maps illustrating
each assumption, all counties with
over 7 tons available wheat and rye
straw per square mile for a 10-year
average were shaded. This served
to illustrate locations of concentra
tion and to pinpoint areas that
would be most desirable for a plant
loeation from the density and stable
produetion standpoint (see maps).
* Frequency of straw failure. The
number of years within the past 21
when straw production fell below 7
tons available straw per square mile
was listed within each shaded eoun-
ty. These years, in a broad sense,
might be considered years of straw
failure. Suffieient straw was pro
duced, but under the rigid assump
tion of 10 and 20 pereent surplus
straw such an amount would not be
available. It is logical to assume
that in years of low farm ineome a
larger percentage of the total straw
produetion would be available than
normally. In years of extremely low
grain yield, the grain-straw ratio
also would have the greatest mar
gin of error in favor of straw pro
duction.
* Crop practices. Under normal
crop management wheat and rye
crops are windrowed and com
bined. The straw is normally
spread by the eombine. This re
turns in one operation the straw nu
trients and organie matter to the
land.
It is relatively easy to determine
the soil nutrients in the straw from
previous researeh and determine
the replaeement cost of these nutri
ents in terms of commereial fertiliz
ers. It is impossible to use this
method of evaluating organic mat
ter loss. Organie matter is not a
commercially available product for
soil improvement in any appreei-
able quantity. It is usually replaced
by introducing more grasses and le
gumes into the normal rotation.
This would disturb the eropping
praetiee previously followed if it
was done to replace the straw sold.
The possibility of changes in nor
mal grain crop practices was not
explored since it was assumed that
straw for pulp produetion would
not have a great enough value to
warrant ehanges. A eurrently ree-
ommended praetiee of using eom-
mercial fertilizer to increase grain
yield has possibilities as this prac
tice also increases straw pro
duetion.
This increase in straw produetion
has been measured by the Agrono
my Department on fertilizer test
plots. By applying 20 pounds of ni
trogen per acre to wheat, straw pro
duction was increased just over 20
percent. If this praetiee were gener
ally applied, 20 pereent of the
wheat straw could be sold without
a net loss of organie matter, and no
change in cropping program would
be neeessary to maintain the pres
ent organie matter level.
* Harvest procedure. Another fae-
tor that will affect the availability
of straw is how straw eolleetion
will interfere with normal grain
harvest with reference to crop prac
tice, labor supply, and efficiency.
Wheat farmers often plow in the
mornings or on days that are too
damp to combine. As soon as the
dew is off and the grain becomes
dry enough for storage, farmers
combine again. If this practice is to
continue, straw collection must be
adaptable to this practice and
must keep pace with it. The farmer
otherwise will prefer to spread his
straw rather than retard his normal
plowing work schedule. Data will
be compiled to measure the com
pensation that will be necessary to
repay the farmer for this incon
venience.
Flax straw represents a different
problem to the farmer in that it re
quires extra effort and cost to re
Blended Suitings
Continued from page 13
marked in the wet than dry fabric,
to one-half with 40 percent and one-
third with 50 percent Orion.
Increasing proportions of both
Dacron and Orion with rayon
seems to result in increasingly light
er fabrics. No other trend is notice
able except the progressive de
crease in percentage loss of
strength for rayon-Orlon blends.
These findings also differ from re
ports stating that Orion and rayon
are interchangeable in blends so far
as strength is concerned. In some
cases the blend may be weaker than
all-rayon.
Studies Continue
We can see from this report that
blending of new fibers with wool or
move it or prepare the ground for
another crop. It is currently burned,
chopped at added expense, or ob
tained by paper mills in Minnesota
from the field. Limited use is made
of it for bedding on livestock farms.
The above data are based on sec
ondary sources. The straw that will
be available for industrial use will
ultimately depend on the decisions
of farmers. This study will be con
tinued to determine what percent
age of their straw farmers will sup
ply at prices a plant would be able
to pay. In areas proven to have suf
ficient straw production, a search
will be made for a plant location
with sufficient water, power, and
labor for this new industry. (Proj
ect NURB. Leader: Winston K.
Ullman, Agricultural Economics
Dept.)
rayon is not a simple process. Fi
bers must be chosen to complement
each other in nature and amount.
In choosing a blended suiting the
presence of nylon, Dacron, or Orion
is not in itself a guarantee that you
will get maximum satisfaction from
the garment. Other things will in
fluence the comfort and satisfaction
from blended suitings.
Minnesota and South Dakota
workers are continuing their study
of these fabrics and will report on
their resilience, resistance to abra
sion, and permeability to air when
the work on these phases of blend
ed suitings is completed. (Project
215. Leader: Lillian O. Lund,
Home Economics Dept.)
You MIGHT well wonder at all the
vegetable varieties in many seed
catalogs. And why, with so many
varieties now available, do the state
experiment stations, the United
States Department of Agriculture,
and numerous seed companies em
ploy plant breeders to produce still
more varieties?
Yield
One of the main reasons you
choose a variety is for yield. New
from seed showed Southport Yel
low Globe, the only variety in the
trial, to have the lowest yield
among 22 entries. The other 21 en
tries were hybrids. Two of the hy
brids tested outyielded Southport
Yellow Globe, one of the best vari
eties, 2 to 1. This year we are run
ning trials to find the most suitable
onion hybrids grown from trans
plants.
The phenomenon known as hy-
better veqetable varieties-
varieties are constantly being pro
duced that will give you bigger
yields and thereby replace older
varieties. Often one variety might
produce exceptionally well in one
state but not in another.
The breeders of a few vegetable
crops have followed the lead of
field corn breeders in turning to hy
brids for increased yields. (A true
Fi hybrid is produced by crossing
two inbreds, or plants that have
been self-pollinated for several gen
erations.) The results are often
phenomenal.
Hybrid sweet corn has already
become so popular that it is becom
ing increasingly difficult to find the
old standard varieties listed in seed
catalogs. You can also get hybrid
tomatoes and onions now.
At Brookings in 1953 the results
of a variety trial of onions grown
brid vigor has also given us in
creased yields in tomatoes. Figure 1
shows that the highest yielding to
mato variety in trials conducted by
this station over a 5-year period
yielded only 80 percent as well as
the hybrid Siouxann. The other va
rieties shown in the figure are also
among the higher yielding varieties
forSouth Dakota. It isinteresting to
note that the two parents for Sioux
ann are Sioux and Earliana.
Earliness
However, you may not think of
yields as only total production for
the growing season. The time of
harvest is often as closely related to
profits as total yield, since the mar
ket price for vegetables usually
drops as the season progresses.
Early varieties make it possible
for you to grow some crops that
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Onion hybrids in the trial plots at
Brookings, 1955. Early maturity of
one hybrid is indicated by the fall
en tops. Others are still growing.
- - BIGGER YIELDS . HIGHER QUALITY . EARLINESS
could not otherwise be grown in
areas with short seasons. Early
varieties also enable you to harvest
your crop before midsuininer
droughts in areas where they are
prevalent and where irrigation is
not feasible.
To obtain earliness, however, we
must often sacrifice total yields or
quality. Some data (see figure 2)
from a sweet pepper variety trial
conducted at Brookings in 1953
show an example of this problem.
If you consider early yields—fruit
harvested through the early part
of August—the variety Vinedale
gives the best yields. However,
during the entire growing season,
varieties similar to California Won
der (including the slightly earlier
varieties recommended for the area
such as Calwonder, Penn Wonder,
and Wisconsin Lakes) often pro-
Richard Foskett
duce more beeause of their larger
fruits.
Some of you may not like Vine-
dale because it does not have the
blocky fruits that are more in de
mand for stuffing and for large
salad rings. However, if you do not
consider the more conical shape of
Vinedale as a disadvantage you
will find it an excellent variety for
this area. In addition to its earli
ness, its attractive red peppers are
easilyobtained by allowingthe fruit
to ripen.
Quality
Quality in a vegetable crop is
usually made up of several items.
Many of these items are governed
by personal and regional prefer
ences that are hard to analyze. A
general discussion of quality in
vegetable crops is made still more
difficult because different crops
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have different standards. Let's look
at a few of these items that togeth
er give us quality.
* Color. In beets, carrots, potatoes,
and onions color help to make one
variety more desirable than an
other.
One reason Detroit Dark Red
beet is considered a better variety
than Crosby's Egyptian or Early
Wonder is Detroit Dark Red's
deeper red color and less notice
able light colored rings. Varieties
with Crosby, Egyptian, or Wonder
in their names, however, have the
advantage of earliness. They are of
ten a week or more earlier than De
troit Dark Red.
Likewise, Nantes and several
strains of Chantenay carrots are
deeper in color than Danvers, and
therefore more desirable.
Two cases of beauty being only
skin deep and having no known ef-
Figure 1. Yields of Sioux and Earliana
are below the hybrid Siouxann. These
two varieties are parents of Siouxann.
Firesteel is another popular variety.
100 H
•3 90—•
V 80—• H
'SIOUXANN
SIOUX
FIRESTEEL.
EARLIANA
YIELDS OF STANDARD
TOMATO VARIETIES
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feet on quality are color in potatoes
and onions. Although some persons
prefer red or white potatoes, or red,
yellow, or white onions, color of the
skin does not necessarily denote
quality in the product.
* Tenderness. Sometimes tender
ness, too, can be increased by
choosing the right variety. Consid
er snap beans as an example. Fiber
content increases as the pod grows
older making the beans tougher.
Most new varieties, however, such
as Topcrop, do not develop an un
desirable amount of fiber as early as
the older varieties, such as Bounti
ful. The term string beans has giv
en way to snap beans or green
beans because of the success of
plant breeders in eliminating the
"strings" in the pods.
* Texture. Closely allied to tender
ness is texture. Smooth texture in
winter squash adds tremendously to
the taste. Buttercup and Butternut
squashes are new varieties that are
superior to most of the old varieties
from the standpoint of texture.
* Aroma. You should also consider
aroma in the vague term "quality."
The muskiness of an aromatic
muskmelon like Iroquois is indeed
an asset.
Adaptation to Environment
You may be surprised to know
that some varieties are chosen be
cause they are adapted to the day-
length of an area. Older spinach
varieties had a strong tendency to
bolt, or produce seedstalks instead
of heavy foliage, as the day length
and the temperature increased in
late spring and early summer. This
tendency has been greatly reduced
in the variety America.
Day length is also the reason eer-
tain varieties of onions that pro-
duee large bulbs in the South ean-
not be grown from seed in the
North. However, if these same
onions are started early in the
spring in greenhouses or in the
South and later transplanted to the
field in the North they will produce
large sized bulbs. Each variety has
a certain length of daylight that in
duces bulb formation and the plant
must have attained a large enough
size before this critical time is
reached to produce a good bulb.
Sugar content, while affected by
growing and storage conditions, is
an important thing to consider
when you s.e1e e t watermelon,
sweet corn, pea, and a number of
other crop varieties. Often, though,
you cannot grow the best varieties
of watermelons and sweet corn be
cause of a short growing season.
The earliest varieties usually do not
develop the sugar content needed
for top quality.
Disease resistance is another ma
jor reason for vegetable breeding.
However, it is so broad in scope
that it should be the subject of a
separate article. A great deal of
work is being done throughout the
country to develop resistance to the
almost countless number of dis
eases that attack various vegetable
crops in various parts of the coun
try. Diseases are particularly prev
alent in warm, humid regions.
Variety Testing
Vegetable varieties are often
particularly adapted to conditions
in a certain area of the country.
Sometimes varieties that do well in
one part of South Dakota are poor-
KINGOF
THE NORTH
VINEDALE
CALIFORNIA
_ WONDER
TYPES OF
Si^EET PEPPER VARIETIES
BrooUings 1953
Figure 2. Vinedale is a good choice
for early peppers. King of the North
is good for high total yields, although
the fruit is not as well shaped as the
other two varieties. The fruits of
California Wonder are the most blocky.
ly adapted to other parts of the
state. Certain characteristics also
assume varying degrees of import
ance, depending on the purpose for
which the crop is grown. For in
stance, earliness for a market grow
er; uniformity of ripening time for
canners, who like to harvest fields
of corn or peas all in one day; a
high dry matter percentage for de-
hydrators; and color for freezing
proeessers are all necessary consid
erations.
As new growing methods are de
veloped, such as irrigation, you
should choose the best adapted va
rieties and hybrids. To find the bet
ter varieties, the station conducts
variety trials. This year we are con-
ducting replicated trials with toma
toes, peppers, muskmelons, and
transplant onions. A replicated trial
is one in which several plots of each
variety are grown and yields are
taken for each plot.
When testing a new variety or
hybrid that is going to be released,
observation plots are used in vari
ous parts of the state. This helps de
termine the suitability of the crop
Cash Rent
Continued from page 9
rent for cash, the tenants were
asked whether they would favor or
oppose the Federal Land Bank leas
ing land on long-term leases to ten
ants. Eighty percent favored this
idea.
Since insurance companies now
lend millions of dollars to farmers
on mortagages, the farmers were
also asked if they would favor or
oppose insurance companies leas
ing farms to tenants on long-term
leases. Fifty-eight percent also fa
vored this idea.
On the other hand only 35 per
cent thought that farmers and local
Air Conditioning
Continued from page 3
cleaning or replacement. Plastic
element filters, which are easy to
clean, are being tried.
Mechanical Refrigeration
A different method of controlling
temperature and moisture will be
used in 1955-56. This is a mechani
cal refrigeration system that will
act as a heat pump or dehumidifier
in winter to dry and to warm ex
to a number of different conditions.
Currently we are trying to get an
early tomato for areas with hot, dry
summers. We are also cooperating
with other stations, testing new re
leases and potential breeding mate
rial, since new varieties or hybrids
produced in one state are often val
uable to growers in other states.
(Projeet 118. Leader: R. L. Foskett,
Horticulture Dept.)
businessmen should organize a
company to hold and rent land to
farmers on long-term leases. Such
organizations could undoubtedly
attract capital for a net rent of 7
percent or less, which 74 percent of
these farmers thought would be
"about right" for cash leasing. Even
if 1-year cash leases were used the
tenants' security of possession and
freedom of operation would prob
ably increase because there woidd
be less reason for friction than un
der the usual share rents. (Projects
147 and 166. Leader: Russell Berry,
Agricultural Economics Dept.)
haust air so that it can be returned.
This machine can be used for
summer air conditioning also by
simple changes. With this arrange
ment it is expected that the desired
objective of keeping the tempera
ture in the building within the
range of 45 to 75° F. throughout
the year can be achieved. (Project
232. Leader: T. R. C. Rokeby, Ag
ricultural Engineering Dept.)
Chinkota Elm
Continued from page 16
ably reliable. According to this rat
ing system, about 90 percent of the
Chinkota elm trees suffered less
than 25 percent injury. Only two of
the 90 trees sampled were injured
seriously. More than half of the
common strain trees suffered three-
fourths or more killing and 80 per
cent were half killed or worse. Just
one received only slight injury.
Survival and height data record
ed in the fall of 1953show only a 42
percent recovery of the most severe
ly injured trees. The average height
of the Chinkota elm was 4.8 feet
and that of the common Siberian
elm 4.6 feet. Ordinarily the com-
Figure 1. Main stem injury on 2-year-
old trees, 1951-52, near Brookings.
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Figure 2. Total Winter injury on 2-
year-old trees, 1951 - 52, Brookings.
mon strain would have been higher
than Chinkota, but the injury
slowed it down. By the fall of 1954
it exceeded Chinkota but only by
one-tenth of a foot, 8.5 to 8.4.
We also collected survival data
on the two strains in the planting
at the Cottonwood substation in
1952. The difference was great.
Only 7 percent of the Chinkota elm
had to be replaced in 1953; we had
to replace 96 percent of the com
mon Siberian elm. The difference in
survival was due to winter injury.
These tests show us the superior
ability of Chinkota elm to escape
injury from the cold. To date, this
strain has proved admirably suited
to South Dakota conditions. (Proj
ect 142. Leader: Paul E. Collins,
Horticulture and Forestry Dept.)
MSave Labor, Use Less Equipment, Get More Uniform
Consumption of Protein Supplement by Self-Feeding
R. M. Jordan
Many livestockmen in the south
western United States self-
feed protein supplements to cattle
and sheep. They do this by mixing
the supplement with salt in propor
tions that will control the amount
the animal will eat.
The amount of salt you will need
in the protein supplement will vary
depending on such factors as the
size of your animals, available
feeds, and how much you want
them to eat. Levels of 20 to 50 per
cent salt in the supplement have
been used satisfactorily.
You can minimize labor and
equipment needs by self-feeding
protein supplements. Only about
one-fifth as much feed-bunk space
is needed when you self-feed, and
you will be able to wait longer be
fore refilling the feeders. You can
also move the feeders around the
range to try to get more uniform
grazing with this feeding system.
Self-feeding the protein supple
ment may result in more uniform
consumption of the supplement
within a herd or flock. When the
supplement is hand-fed in small
amounts some animals get little, if
any, supplement.
Because self-feeding protein sup
plements offers some advantages,
we conducted an experiment to de
termine how practical this practice
would be with fattening lambs.
Other workers stressed the impor
tance of two practices: (1) supply
ing plenty of good water and (2)
starting low and gradually raising
the level of salt to the desired
amount. We followed these prac
tices in the experiment.
Three Trials
Three trials were conducted, one
at the South Dakota Experiment
Station, Brookings, and two at the
Newell Field Station. Lambs of
A nr)r\Ti- M good quality were used andfull-fedA rKvJIbllN ^ hay-corn ration with access to
INTAKE fresh water, salt, and a mineral mix
ture of trace-mineralized salt and
REGULATOR- bone meal. Brome hay was fed in
the trial at Brookings, while alfalfa
_ . hay was fed at Newell.
I In each trial the control group re-
MJL I I ceived its protein supplement as 0.2
g % 1^^ I pound ofsoybean oil meal. The lots
designated as "salt lots" received a
mixture of 1 part salt and 3 parts
soybean oil meal in a self-feeder. In
all trials a small amount of the grain
allowance was mixed with the salt-
protein supplement mixture for 1
week to accustom the lambs to the
feeders and to dilute the salt con
centration in the supplement. Re
sults of the trials are presented in
the table.
Use of Salt to Regulate the Amount of Protein Supplement Fattening Lambs Eai
Brookings Newell
Days fed
Av, initial wt., lbs.
Contr. Salt Contr. Salt Contr. Salt
Lotl Lot 2 Lotl Lot 2 Lots Lot 4
20 20 20 20 20 20
87 87 91 91 91 91
69.4 70.6 78.7 79.2 77.6 81.6
92.1 95.0 103.9 107.8 108.0 112.5
22.7 24.4 25.2 28.6 30.4 30.9
Av. daily gain, lbs. .26 .28 .28 .31 .33 .34
Av. daily feed consumed, lbs.
Shelled corn 1.21 1.28 .95 1.01 1.06 1.06
Hay 1.57 1.57 1.67 1.69 1.78 1.69
Soybean meal .20 .25 .20 .19 .20 .21
Feed per 100pounds gain, lbs .
Shelled corn 464 457 343 322 317 312
Hay 602 561 603 538 533 497
Soybean meal 77 89 72 61 60 60
Selling price per 100 lbs $17.75 $18.00 $20.00 $20.00 $20.00 $20.00
Carcass yield, percent 47.3 48.7
Carcass grade*
Prime 1 1
Choice 14 17 10 11 12 13
Good 5 5 4 1
Utility 2
*Only 15 lambs slaughtered per lot in the Newell report. Identification was lost on some lambs.
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Results
* Rate of gain. In all three trials,
lambs reeeiving their protein as a
mixture of salt and protein gained
slightly faster than the control
group. These differences are not
great enough to be significant but
do show that a relatively large in
take of salt (0.06 to 0.08 pound per
head daily) does not adversely af
fect the rate of gain.
* Feed consumption and eflRciency.
Self-feeding the protein supple
ment by mixing it with salt had no
adverse affect on feed consumption.
In fact, in two of the three trials
slightly more grain was consumed
by the lambs self-fed protein sup
plement than by the lambs in the
control lot.
In the trial conducted at the
Brookings station, feeding a salt-
soybean oil meal mixture (1 part
salt to 3 parts soybean meal) result
ed in 0.25 pound of soybean meal
consumption per head daily as com
pared to 0.2 pound fed to the con
trol lot. In the two trials conducted
at the Newell station, the salt-soy-
bean oil meal mixture liniited the
soybean oil meal consumption to
approximately 0.2 pound.
The amount of corn and hay con
sumed per 100pounds gain was less
for the self-fed groups in each trial.
However, the soybean meal con
sumed per unit of gain varied and
did not favor either treatment.
* Carcass quality. In the trial con
ducted at the Brookings station, the
self-fed lambs graded higher, sold
for a slightly higher price, and their
carcasses dressed out about VA per
cent more than the control group.
In the trials conducted at the New
ell station, there was no difference
in selling price nor in the carcass
grade.
Summary
1. On a mixture of salt and soybean
oil meal in the proportion of 1:3
the consumption of soybean meal
by fattening lambs on a full feed
of corn and hay ranged from 0.20
to 0.25 pound per lamb daily.
2. The consumption of 0.06 to 0.08
pound of salt per lamb daily did
not adversely affect rate of gain,
feed consumption, carcass grade,
or carcass yield.
3. When feeding lambs salt-protein
mixtures, you should gradually
increase the level of salt to the
desired proportion. (Project 248.
Leader: R. M. Jordan, Animal
Husbandry Dept.)
Salt also regulates the
protein intake of cattle.
HERE'S HOW WE TEST
As WE DEVELOP aiicl lelcase inbred lines of poul
try, we need to know how to best use the in-
breds. At present no inbred lines at this or prob
ably any station do as well by themselves as they
do when crossed with other lines or strains.
Therefore, we are working with combinations of
inbreds with other inbred and non-inbred stocks
trying to find the best method.
For severalyears we have been running a series
of experiments to help solve this problem. Our
facilities consist of 12 test units—three laying
houses with four pens each at the Cottonwood,
Eureka, and Highmore substations.
We mate the parent stock, hatch
the eggs, and rear the pullets at the
main station in Brookings. The
I birds are then shipped by truck to
^ the substations before October 11^ each year. Records are kept of total
_ eggs laid, size of eggs, deaths, and
III ^1 broodiness for 11 months.
Except for some of the inbred
I lines, all ofour test stocks are from
^ ^ closed flocks kept at the station. In
^ ^ all, nine inbred lines have been
used—four developed at South Da
kota, four at Minnesota, and one at
Nebraska. Laying house perform
ance of 2,145 hens has been measured. We have
used White Leghorns, White Plymouth Rocks,
Barred Plymouth Rocks, New Hampshires,
and Rhode Island Reds. Although we are also
testing individual lines, our discussion here
concerns only the results of different mating
systems.
A breeding program requires accurate record-keeping.
Poultry
Breeding
Methods
Walter Morgan
Table 1. Origin of the Mating Types Used in this Study
Symbol
Breed A
Breed A
Inbred Line
Inbred Line jf2
X Inbred Line
Inbred Line
XInbred Line |:4
Breed A
Breed D
Breed G
Breed E
Inbred Line fl:5
XInbred Line jfb
Example
White Plymouth Rock
White Plymouth Rock
XWhite Leghorn
SD-I XNew Hampshire
(SD-4 XSD-11) X
Barred Plymouth Rock
(SD-I XSD-41) X
(SDII xSD-32)
White Leghorn, New Hampshire,
and White Plymouth Rock pure
bred stocks have been used. Cross-
breds include these breeds plus
Rhode Island Reds and Barred
Plymouth Rocks. Each is repre
sented in about three matings. Top-
cross matings consist of males from
one inbred line being mated to
purebred females of a different
breed. The inbred lines we used
for these toperosses were White
Plymouth Rocks.
Two generations are needed to
produce either singleeross top-
crosses or four-way crosses. The
former are produced by mating two
unrelated inbred lines the first year
and using the males produced to
mate with purebred females, again
unrelated. In the example in table
1, White Plymouth Rock males
from line SD-4 were mated to
Rhode Island Red females from line
SD-11. The second year, the males
produced were mated to purebred
Barred Plymouth Rock females.
Performance Before Housing
When you buy or sell replace
ment chicks one of your first con
cerns is the livability, growth, and
maturity of the birds until the start
of the laying year. If you buy or sell
hatching eggs you must also aim
for high livability. Figures 1 and 2
were prepared from results col
lected at Brookings and compare
the performance of the different
mating types until housed for lay
ing tests.
Using four mating types at each
substation, we rated the pens 4, 3, 2,
and 1 for top, second, third, and
fourth each year. Individual aver
ages were figured for the five
Figure 1. Hatcbability of all eggs set.
For explanation of symbols, see table.
MEDIAN
T ST FX
mating types, each represented by
at least six test pens.
Results in figure 1 are surprising
and need some explanation. Best
results were from the four-way
crosses. The eggs were highly fer
tile and most of the fertile eggs
hatehed, resulting in about 90 good
chicks for each 100 eggs incubated.
Toperosses showed the poorest per
formance. The pereent of fertile
eggs was much lower than all other
groups and was the main factor
causing fewer chicks. Sometimes
hatchability was less than 50 per
cent.
When comparing purebreds and
crossbreds it seems, at first, that
there is a wide difference. However,
although the purebred eggs
hatched well, usually 75 to 85 per
cent, four of these seven pens were
compared with only the toperosses
during the earlyyears of the experi
ment. This meant that the pure
breds would receive higher ratings
Figure 2. Growing period livability.
For explanation of symbols, see table.
T ST FX
and their relative performance
would be above average when com
pared with crossbreds.
On the other hand, most of the
crossbred test matings were done
more recently. They have been
competing with hybrids from the
inbred lines that have a high per
formance.
Livability of the birds to housing
time is clearly influenced by hetero-
sis, whieh is the hybrid vigorof off
spring from unrelated parents (see
figure 2). Purebreds, the only
mating type with just one common
parental stock, had the highest
mortality. Although the other lines
were close together, two of the
three groups involving inbred lines
were superior to the crossbreds,
whichwere themselves slightly bet
ter than average.
Laying-House Performance
We considered a group sexually
mature when it reached 50 percent
Figure 3. Rate of sexual maturity.
For explanation of symbols, see table.
T ST FX
P C T ST FX
Figure 4. Eggs per hen housed.
For explanation of symbols, see table.
egg production. The singlecross
topcross group and the four-way
crosses started laying earlier than
the others. In most cases the pure-
breds came into production quite a
bit later than the various crosses
{see figure 3).
In our opinion the best way to
rate egg production is to compare
production rates on a hen-housed
basis. To find this, you simply divide
the total eggs laid by the number
of females put into the laying pen
at the start of the laying year. Fig
ure 4 shows that birds from inbred
line crosses greatly outperformed
the two non-inbred groups.
Factors which influence hen-
housed averages most are adult
mortality, hen-day average, and
broodiness. In an effort to tell how
important each of these is we have
broken down the hen-housed aver
age into its parts.
You can see from figure 5 that
singleeross toperosses eonsistently
34
had the highest livability. Next was
the topcross group and then the
four-way crosses. Morehens died in
the two non-inbred groups than in
any other.
Egg performance measured on a
hen-daybasis doesn't take mortality
into account. It shows the propor
tion of eggs laid to the total number
possible for the live hens in the pen
at all times during the II-month test
period. It is, in reality, a measure of
intensity of production. Figure 6
shows that the toperosses and sin-
glecrosses performed better than
the four-way crosses and much
better than the crossbreds. The
purebreds laid at a relatively low
rate.
In figure 7 you can see that the
broodiness pattern is mixed. The
high amount of broodiness shown
in these experiments for the four-
way crosses was not unique to the
South Dakota trials. However, we
were surprised to find so few
Figure 5. Laying house livability.
For explanation of symbols, see table.
P C T ST FX
broody birds in the singlecross top- ^
Commercial Use of Findings
The best mating type after the
birds were housed was the single-
cross topcross. If you are to pro
duce or buy these birds you will
probably wonder if they are expen
sive to produce and what special
stocks would be needed to produee
the chicks in quantity.
Production Problems. First, let's
compare production problems with
all of the mating types involved. A
crossbred can be produced on a
farm where two breeds of non-in
bred stock are available—a different
breed for each sex. If you are breed
ing them you will need to keep two
separate flocks for parental stock.
On the other hand, if you are a
flock owner and produeing hatch
ing eggs you will merely have to
buy males of a different breed to
mate with your females. You could
carry on a successful operation by
Figure 6. Egg production intensity.
For explanation of symbols, see table.
PC T ST FX
P C T ST FX
Figure 7. Broodiness.
For explanation of symbols, sec table.
buying replacement stock each
year. Usually eggs from crossbreds
will hatch at least as well as those
from purebreds. However, the most
reasonable type of operation from
the breeder's standpoint, and per
haps the hatching-egg producer's,
would be the supplying of pure
breds. This involves keeping only
one flock.
Relatively poor reproductive per
formance of the inbred lines, when
maintained as inbreds, raises the
cost of producing the other three
mating types. You would have to
keep a minimum of one inbred line
for topcrossing, two for singlecross
topcrossing, and four for the four-
way crosses. Another factor is that
you would have to make plans 2
years in advance so that you would
have the singlecrosses for produc
ing the last two mating types. When
supplying these three mating types
you would also have to return to
Continued on page 56
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Living conditions in South Dako
ta have improved considerably
in recent years in spite of problems
an increasing population brings.
This is particularly true for farm
families.
The level of living index for farm
families rose from 88 in 1940 to 139
in 1950. Our net farm income in
creased from $75/2 million in 1940 to
slightly over $320 million in 1950.
The number of farms with trac
tors more than doubled during this
period. Many farms now have two,
three, or more tractors. Farms with
motor trucks almost tripled, while
farms reporting milking machines
and grain combines more than dou
bled from 1945 to 1950. These items
indicate the generally improved
condition of the farm operator and
his family.
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Now, let's take a look at the
changes in farm household equip
ment and facilities during the same
period.
From 1940 to 1950 about 10 per
cent of our rural farm houses were
vacated. This decline followed an 8
percent decrease in the number of
farms in our state. During the same
period we had an increase in the
total number of occupied houses—
9 percent for towns and 47 percent
for cities. It looks like this trend will
continue, for the 1954 Agricultural
Census shows a further decline in
the number of farms.
Sixty-five percent of the farmers
owned their homes in 1950, as com
pared to only 45 percent in 1940.
Some figures in the 1950 Census
of Housing may surprise you (see
table 1). In 1950, 59 percent of our
homes had no central heating sys
tem. Central heating, as used in this
census, includes piped steam or hot
water and warm air furnaces.
More than half had no bathtub
or shower, half had no flush toilet,
and less than two-thirds had run
ning water. Twenty-seven percent
of our homes had no kitchen sink,
26 percent had no mechanical re
frigeration, and 15 percent had no
Robert M. Dimit
electric lights. Only 4 percent had
no radios.
Farmhouse Facilities
In the graph we have classified
the homes as urban (or city), rural
non-farm (or town), and rural farm
(or farm). From this graph we see
that city homes had the most of
each facility and, except for one,
farm homes had the least.
Central Heating. Your health can
be affected by the type of heating
system in your home. If you can not
regulate the heat, the danger of ill
ness increases and the variations in
temperature can cause discomfort.
Without central heating it is hard
to heat the whole house, especially
bedrooms and halls. Slightly more
than three-fourths of the farm
homes had no central heating.
Running Water. Also important
for family health is running water
in the house. It is needed for many
other facilities too. Water from a
faucet facilitates personal cleanli
ness. It also takes a lot of the work
out of washing and cleaning the
house. If you want the convenience
of an automatic water heater, you
have to have running water. We
considered running water as any
system by which water was piped
into the house. About two-thirds of
our farm homes had no running
water.
Indoor Toilet. You probably real
ize how important a fully equipped
bathroom isto health. Notonly does
an indoor toilet stimulate more
regular habits, but it also is a sani
tary method of sewage disposal. In
homes without bathrooms the kitch
en is used for combing hair, brush
ing teeth, and washing as well as
preparing food. Flush toilets con
nected with cesspools, septic tanks,
and public sewage systems were
included as indoor toilets. Eighty-
two percent of the farm homes in
our state were without this facility.
Bathtub or Shower. Before you
can have a bathtub or shower you
must have running water. These
facilities make personal cleanliness
more thorough, more relaxing, and
usually more frequent. Of our farm
homes, 79percent were without tub
or shower.
Kitchen Sink. The work of carry
ing out water is done away with if
you have a kitchen sink with a
drain. Usually, when no sink is in
the house, water is thrown over the
railing of the back porch onto the
lawn. Since most of the water will
have particles of food and garbage
in it, this tends to attract flies. The
flies are not only a health hazard
but also a great inconvenience.
Sinks with or without running
water were included in this classifi
cation. Forty percent of our farm
homes had no kitchen sink.
Mechanical Refrigeration. There
are two advantages in having a me
chanical refrigerator—keeping per
ishable foods and allowing for
better health through a more varied
diet. Mechanical refrigeration in
cludes any type of refrigerator run
on electricity, gas, kerosene, gaso-
hne, or other source of power.
There was no mechanical refrigera
tor in 34 percent of our farm homes,
according to the census.
Electric Lights. Most of us de
pend on electricity for many con
veniences. It has made better light
ing possible, decreasing eye strain
and increasing safety in the home.
Many labor-saving appliances also
run on electricity. In 1950 about
one-third of the farm homes had no
electric lights or power.
Radio. Information that affects
our farms, such as market news and
weather reports, is made available
through radio. The housewife can
get new ideas for fixing meals and
using appliances from the radio. In
addition to its educational value,
radio also offers entertainment for
the whole family. Before electricity
came into many farm homes bat
tery-type radios were used. Since
electricity has become available the
number of farm homes without
radios has dropped to only 3 per
cent.
Improvement in Facilities
We have seen that farm homes
had a lot fewer facilities than city
homes in 1950. However, the pic
ture looks brighter when we con
sider the change in percent of farm
Central heating provides comfortable and healthful atmosphere in this home.
Table 1. Dwellings Reporting the Ab
sence of Selected Facilities by Percentof
Total Reporting, South Dakota, 1950
Facilities
Percent
Total Reporting
Number Facilities
Reporting Absent
Central heating 180,095 58.6
Bathtub or shower 191,334 51.5
Flush toilets 192,273 50.1
Running water 173,269 35.8
Kitchen sink 180,765 27.3
Mechanical
refrigeration 180,225 26.4
Electric lights 192,239 14.8
Radio 180,685 3.9
homes with these facilities (see
table 2).
For every facility listed, the farm
homes as compared with town and
city homes had the greatest per
centage increase from 1940 to 1950.
Farm families are not standing still
in regard to these conveniences, but
the improved facilities for the farm
home have lagged behind those for
the farm.
With the rise in the level of living
index for farm families and a con-
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Percent of dwellings reported with ab
sence of selected facilities by residence
in South Dakota in the 1950 census.
tinued favorable economic position,
we can expect the number of farm
homes with these facilities to in
crease even more. Then the differ
ence between our farm, town, and
city homes will tend to disappear.
(Project 222. Leader: Robert M.
Dimit, Rural Sociology Dept.)
Table 2. Increase orDecrease inPercent ofDwelling Units Possessing Selected
Facilities by Residence, South Dakota, 1940 to 1950
Facilities
Residence
Rural Rural
State(%) Urban (%) Nonfarm (%) Farm(%)
Central heating -|~8.4
Bathtub or shower -|-18.0
Flush toilets -(-16.9
Running water -(-16.6
Kitchen sink *
Mechanical refrigeration -(-49.0
Electric lights -(-28.6
Radio -(-11.5
*1940 data not available.
-f-31.9
+ 1.8
+4.8
+4.2
+ 14.2
+ 12.9
+ 15.8
+41.7
+9.7
+ 12.2
+9.0
+ 15.7
+ 13.3
+ 19.7
*
+61.0
+50.2
+ 15.0
1Silos.
H. H. DeLong and Virgil Flesher
Many manueacturing processes
are developed on a small scale.
In this way the experimenter can
find and correct his mistakes and
perfeet the process with minimum
expense.
We use the same principle in our
silage work. Pilot silos are small ex
perimental silos. With pilot silos we
can try different storage methods at
less cost than with regular silos.
Even more important, we can
weigh the small silos to determine
spoilage losses.
To keep conditions uniform we
build these pilot silos indoors. Here
they are free from the effects of
wind, rain, storms, and atmospheric
changes. Because all conditions are
the same, we know that differences
in results are due to the variables
we use.
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Use Three Variables
During the 1954 crop season we
built nine pilot silos. As these silos
have smaller diameters and a
greater percentage of surface area
than regular silos, we used a shorter
period of time between filling and
inspection. The 1954 storage period
ran from July 20 to September 30.
The variations studied were (1)
dense or light packing, (2) covered
or uncovered, and (3) chemically
treated or untreated. All silos held
about 1,800 pounds and were
weighed periodically with a scale
and derrick.
We could not find enough differ
ence between dense and light pack
ing so we dropped this part of the
study.
There was a large difference be
tween the covered and uncovered
silos. Ninety percent of the weight
was retained by the covered silos
while the uncovered ones kept only
38 percent of their weight. An en
closed silo treated with phosphoric
acid had 91 percent of its original
weight at the end of the storage
period. A chemical-treated uncov
ered silo retained 45 percent of its
weight.
were the only variables we studied
this year.
We continued to use sheet metal
side walls on two of the six silos
and, in addition, put on plastic tops.
One silo had a plastic wrap-around
cover. It was put on after the silo
was made and sealed with tape.
The other three silos were left un
covered.
kN ECONOMICAL WAY TO STUDY WEIGHT LOSSES
Refine Experiments
During the second year, 1955, the
pilot silo experiments were refined.
We developed a new type of plat
form scale and increased the size of
the silos from 1,800 to about 3,500
pounds. Covered or uncovered and
chemical treatment or no treatment
We filled the silos on July 13 and
14 and inspected them on Septem
ber 13 and 14.
The graphs show the weight
losses of these six silos. The results
are similar to the first year's work.
Keeping out air with covers is more
important than chemical treatment.
Effects on weight of silage stored by different methods in the pilot silos.
CHECK
UNTREATED
UNCOVERED
PLASTIC-
COVER
UNTREATED
+ SORBIC ACID
UNCOVERED
SODIUM-
META BISULFITE
UNCOVERED
UNTREATED
COVERED-
METAL FORMS
SODIUM-
META BISULFITE
COVERED-
METAL FORMS
JULY IauGUSTI SEPT. I JULY IauGUSTI SEPT. I JULY lAUGUST I SEPT.
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Chemicals alone do not protect
silage from spoilage and weight
loss.
Measure Temperatures
The temperature of silage is also
important. To measure tempera
tures under different storage
methods, we placed a thermocouple
wire in the center of each silo. The
temperatures were read each week.
In the covered pilot silos temper
atures stayed near 80° F. Tempera
tures in the uncovered silos rose
from 80 to about 110° F. Tempera
tures rose to nearly 130° F. in the
uncovered silo with chemical treat
ment.
Nutritive Value Is Studied
However, weight and tempera
ture loss studies, striking as they
are, do not tell the complete story
of how much of the total nutrients
are preserved for animal feed.
The Biochemistry Department
analyzes the silage at the beginning
and end of the tests to determine
changes in nutritive values. Plant
pathology workers also take sam
ples at various times to study bac
terial action in the silage at different
stages. Nutrients may leach from
the top to the bottom of the silo.
Some substances change into ma
terials with no feed value. Moisture
content may or may not change.
Results from both years of the
experiments show that you need a
good covered silo. By keeping out
air, weight loss through spoilage
can be kept to a minimum through
out the storage period. (Project 237.
Leader: H. H. DeLong, Agricul
tural Engineering Dept.)
1956 SEED CERTIFICATION LIST
Spring Wheat; Lee, Rushmore,
Selkirk, N.lS. No. 1
Durum Wheat; Vernum, Langdon,
Yuma, Ramsey
Winter Wheat; Minter, Nebred
Oats; Andrew, Brunker, Cherokee,
Dupree, James (Hulless), Marion,
Mo.-0-205, Nemaha, Osage, Vi-
kota, Waubay, Newton, Garry CI
#6662, Ransom
Barley; Compana, Custer, Feebar,
Kindred, Odessa, Plains, Spartan,
Tregal, Velvon-11, B-103
Flax; B-5128, Marine, Redwood,
Sheyenne
Forage Sorghum; Piper Sudan,
Rancher, 39-30-S
Grain Sorghum; Norghum, Reliance
Soybeans; Blackhawk, Capital, Chip-
pewa, Hawkeye, Ottawa Mandar
in, Grant, Harosoy
Rye; Antelope, Caribou, Pierre
Alfalfa; Cossack, Grimm, Ladak,
Narragansett, Ranger, Rhizoma,
Vernal
Sweet Clover; Madrid, Tall White
Blossom
Red Clover; Dollard
Birdsfoot Trefoil; Empire
Grasses; Fairway Crested Wheat-
grass, Homesteader Bromegrass,
Lincoln Bromegrass, N o r d a n
Crested Wheatgrass, Ree Wheat-
grass, Tall Wheatgrass
Trees; Chinkota Elm, Harbin Pear,
Siouxland, Cottonwood
increase and dist
W. W. WORZELLA
Each year we plant some $30
million worth of seed in South
Dakota. Unfortunately, much of
this amount is spent for seed from
other states that is not adapted to
our conditions, causing many crop
failures. The best insurance against
these failures is foundation seed of
adapted varieties, tailor-made to
meet our needs.
The state of South Dakota,
through its experiment station at
State College, is developing new
crops adapted to the different areas
of the state. Its scientists produce
foundation seed of varieties bred to
meet South Dakota's severe winters,
drought, heat, disease, and insect
conditions. Such seed is of little
value unless it is increased and
made available to the farmers.
To increase this foundation seed
adequately and to safeguard the
proper handling of such superior
germ plasm produced at public ex
pense, certain basic principles are
recognized and followed in South
Dakota's program. Every qualified
seed grower has an opportunity to
obtain such seed or its immediate
progeny at a reasonable cost. No
small group has a monopoly of ac
cess to foundation seed arising from
a public investment. The seed
meets high standards of purity and
germination.
The aim of the foundation seed
program is commercial certified
seed production based on the
foundation seed program. Results
expected of this program are good
seed and enough seed at a reason
able price to plant the acreage justi
fied by the interests of South Da
kota agriculture.
Releasing New Varieties
A new variety is released only
when it is distinctly superior to ex
isting commercial varieties in one
or more characters, such as yield or
disease resistance, and is at least
satisfactory in other major require
ments. This is arrived at by testing
43
STEPS IN
FOUNDATION SEED
INCREASE AND RELEASE
IN SOUTH DAKOTA
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1 Bu. Breeders Seed
Breeders at Experiment Station
develop new varieties. From 10
to 15 years are necessary to
breed a new variety.
BREWING
SELECT,
Seed allocated to the county be
longs to the County Crop Im
provement Association and not
to any individual. It is re-allo
cated to growers by members of
the CCIA at a regular meeting to
which all members are invited.
Growers selected grow this seed
under certification standards to
insure pure seed for the farmers
and seedsmen.
ROWERS
ROBERTS
COUNTY
iNCRE^ING
Foundation Seed Stocks Division
increases the one bushel to sev
eral hundred bushels of founda
tion seed.
Foundation Seed
A committee consisting of experi
ment station and extension serv^
ice personnel allocate foundation
seed on the basis of past produc
tion records and adaptability.
COUNTY aCoCATING
potential new varieties for yield,
survival, disease reaction, and other
characters with standard commer
cial varieties. These tests are made
at several locations in the state as
well as in the interstate uniform
nurseries involving many states.
New varieties used primarily for
industrial purposes, such as wheat,
barley, flax, and soybeans, are ap
praised for quality with the trade or
industry eoneerned. After 3 to 5
years of testing, all available infor
mation is assembled as to the
strain's eharaeteristies, perform
ance, quality, and amount of breed
ers seed available. This information
is reviewed by an Experiment Sta
tion Committee on the Release of
Improved Germ Plasm and recom
mendations are made as to approval
or rejection.
Consideration is given to the in
terest of neighboring states, as
often the new variety is widely
adapted or is being jointly released.
This is done to avoid confusion
arising from duplication of identi
fying names given to the same
strain.
Breeders Seed
From 12 to 15 years are necessary
to develop a new variety. Because
breeders work with many thou
sands of different strains, usually
less than an ounce of seed of each
is available at this stage. When it
becomes evident that one of the
strains is sufficiently promising to
merit release, the breeder increases
this to a few pounds or a bushel.
The breeders seed is turned over to
the Foundation Seed Stocks Divi
sion for the production of founda
tion seed. Also, the Foundation
Seed Stocks Division maintains a
reasonable reserve of breeders seed,
which can at any future date be
used to replenish and restore ge
netically pure foundation seed of
the variety.
Foundation Seed Stocks Division
To increase foundation seed ade
quately and to safeguard the proper
handling of such superior germ
plasm produced at public expense,
the Foundation Seed Stocks Divi
sion was established in 1944. The
Foundation Seed Stocks Division is
a non-profit corporation incorpo
rated under provisions established
by South Dakota law. It operates
under a Memorandum of Agree
ment approved by the Board of
Regents.
The business and affairs of the
Foundation Seed Stocks Division
are under the control of a board of
11 directors. Six of the directors are
members by virtue of their offices,
as follows: President of South Da
kota State College; Dean of College
of Agriculture; Director of Agricul
tural Fxperiment Station; Director
of Extension Service; Head of
Agronomy Department; Extension
Agronomist. The remaining five
members are nominated by the
South Dakota Crop Improvement
Association to represent the major
crops and production areas of the
state.
The members of the Board of Di
rectors can in no way personally
benefit from the policies established
or the business conducted by the
Foundation Seed Stocks Division.
The directors serve without com
pensation except traveling expenses
incurred in connection with meet
ings. The technical supervision of
increasing and processing founda
tion seed is done by a manager ae-
cording to the policies set up by the
directors.
Increasing Foundation Seed
Foundation seed stoeks in small
grain erops, soybeans, and sorghum
represent the direet increase of
breeders seed and are the basis of
registered and eertified seed on a
commereial basis. In the produetion
of foundation seed, special care is
taken to insure that the few pounds
of breeders seed are not wasted.
These few pounds are increased
under careful supervision to lots of
1,000bushels or more of small grain
or a few hundred pounds of forage
crop seed.
This work requires trained men
in seed production, as well as close
supervision by agronomists, path-
ologists, and certification personnel,
so that only a high quality level of
pure seed is assured. Often the seed
is sent to Arizona or California and
a crop is grown during the winter
months, thus greatly speeding up
the increase program and making
the new variety available a year or
two earlier.
In hybrid corn, inbred lines and
single crosses developed by the Ex
periment Station breeder are in
creased by the Foundation Seed
Stocks Division. Inbred lines are
handled on a delayed release policy
as adopted by the directors of the
experiment stations of the North
Central Region. South Dakota
single crosses are available (1) for
the purpose of the production of
hybrid combinations released by
theExperiment Station and (2) for
use in combinations with single
crosses of known genetic identity
acceptable under the certification
standards.
Special equipment and facilities
must l)e available to adequately
process and store foundation seed
from a wide variety of crops. In the
early stages of foundation seed pro
duetion the supply is small and spe
cial equipment is required, espe
cially in cleaning and processing
grass and legume seed.
Many new strains of different
crops, varying from a few pounds
to several hundred bushels, must be
handled properly so as to keep the
seed pure and assure the farmers of
the state a source of pure, clean, and
sound foundation seed. At the be
ginning of this article is shown the
new foundation seed stock cleaning
and processing building. It has re
cently been built on South Dakota
State College land from the income
of the Foundation Seed Stocks Divi
sion and not from state appropria
tions.
Allocation to Counties
Foundation seed is allocated to
the various counties in the state on
the basis of adaptability and past
produetion record of the crop in
the county. County allocations are
made by a committee of Experi
ment Station and Extension Service
personnel to county crop improve
ment associations after a thorough
study of past county production
records and experimental test re
sults. After the seed allotments are
made by the committee, a complete
list of the allotments made to coun
ties is sent to every county in the
state. County crop improvement as
sociations have the privilege to
reject or accept any part of the
Continued on page 51
47
WHICH TYPE OF FEED FOR YOUR DAIRY CALVES?
Oat Silage,
Alfalfa-Brome Silage, or
Alfalfa-Brome Hay
Howard H. Voelker
Dairymen commonly avoid feed
ing silage to young dairy ealves
—espeeially ealves fed milk. The
main reason silage has not been
recommended is that dairymen
think it tends to increase diarrhea
troubles in calves. However, there
is little experimental evidence to
back up this idea. We started a
study to learn more about silage as
a dairy calf feed.
Feeding Experiments
We ran two trials using 28 Hol-
stein and Brown Swiss calves (6 to
7 in a group) comparing oat silage
with alfalfa-brome hay in the first
and wilted alfalfa-brome silage with
sun-cured, green, leafy alfalfa-
brome hay in the second. The alfal
fa-brome mixture contained mostly
alfalfa with a small amount of
brome grass.
The oat silage was cut in the soft
dough stage and was not wilted.
The oats had started to lodge and
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was made into silage to protect the
new seeding. This procedure will
give you more feed to the acre if
poor weather and oat diseases de
crease possibilities of a good grain
crop. The plants were green, finely
cut, and made silage with a pleasant
odor, similar to good corn silage.
The alfalfa-brome silage was
wilted before we ensiled it. When
cut, it was in the full bloom stage
The calf below is being fed silage.
\ v.;
and contained 55 percent leaves
with a stem length of 14 inches.
The alfalfa-brome hay was simi
lar in height and was sun-cured
without rain. It kept most of its
leaves and was green colored.
We fed the hay and silage to
calves in individual pens. Each calf
received all it would eat each day,
starting at 2 weeks of age. We con
tinued the first trial for 12 weeks,
the second for 16 weeks.
During the first month whole
milk was fed. Then skim milk was
fed at the rate of 1 pound for every
12 to 15 pounds of body weight
daily. The concentrate mixture of
corn, oats, soybean oil meal, bone
meal, and trace mineralized salt
contained 19percent initial protein.
As the calves became older we re
duced it to 15 percent protein. We
fed the concentrate mixture free
choice, as we fed the silage and hay
free choice, to see which feeds and
how much of each would be eaten.
Results of Trials
We found that the calves ate the
oat and alfalfa-brome silages read
ily. There were few cases of scour
ing. The group of calves fed the oat
silage were especially free from di
gestive disorders. Growth and feed
data are given in table 1 on the fol
lowing page.
We found that growth was about
normal in calves fed either kind of
roughage, perhaps slightly favoring
the hay. The differences in body
weight gains between the two trials
are due mainly to the difference in
feeding duration. Body measure
ments, including height at shoul
ders, heartgirth, barrel circumfer
ence, and length of body, showed
that calves fed hay grew slightly
faster. However, you should re
member that this was good quality
haythat wecompared to thesilages.
Chemical Composition of the Feeds
The oat silage, on a dry basis, was
about equal to the alfalfa-brome in
fat. It was slightly higher in crude
fiber and lower in protein than the
alfalfa-brome feeds. It was lower
in carotene (vitamin A) than the
hay. Chemical composition of the
feeds is shown in table 2 on the fol
lowing page.
These calves are on the alfalfa-brome ration in the feeding experiments.
Table 1. Body Weight Gains and Feed Consumption
Roughage Group
Experiment I Experiment II
Alfalfa- Alfalfa- Alfaifa-
Oat Brome Brome Brome
Silage Hay Silage Hay
(lbs.) (lbs.) (lbs.) (lbs.)
1.19 1.27 1.44 1.53
2.2 1.5 1.3 1.2
0.6 1.4 0.5 1.1
2.6 2.2 2.9 3.0Average daily grain consumed
Deficiences of Silage
In the first trial we examined the
carcasses of the male calves at 12
weeks. Several of the calves fed oat
silage had enlarged rib ends. Cross
sections of the long bones in the
front legs showed less thickness in
the shell portion of the bone tissue
in the oat silage-fed calves and en
larged marrow cavitiescompared to
the hay-fed calves. We kept the
calves inside at all times during the
experiment, so there may have been
a vitamin D deficiency in the oat
silage ration. If you supplement the
ration with cod liver oil or wilt the
oats before ensiling you may rem
edy this deficiency of vitamin D.
A second difficulty one runs into
when feeding either oat or alfalfa-
brome silage is that the calves can't
consume as much dry matter as
they do with hay. The young calf is
limited in its digestive capacity.
Therefore the nutrient use from
silage, which is bulky, is limited.
You must also feed silage daily
or feed refusal and spoilage will in
crease. However, if you supplement
the silage properly it can be used
suceessfully for feeding calves and
the cost is comparatively low.
(Project 227. Leader: Howard H.
Voelker, Dairy Husbandry Dept.)
Table 2. Chemical Content of Silages and Hay (in Percent)
Oat Silage Alfalfa-BromeSilage Alfalfa-BromeHay
Wet Dry Wet Dry Wet Dry
Basis Basis Basis Basis Basis Basis
Moisture:
As fed 74.0 60.2
As analyzed — ... 72.2 50.0 9.3
Ether extract . 1.4 4.9 2.4 4.8 2.3 2.5
Crude fiber .... 8.3 30.0 12.4 24.8 25.2 27.8
Protein .... 4.0 14.5 9.4 18.8 14.9 16.5
Ash .... 2.8 9.9 5.4 10.8 7.9 8.7
Nitrogen free extract ... 11.3 40.7 20.4 40.8 40.4 44.5
Carotene (meg/g) ... 54 65 — 92
Foundation Seed
Continued from page 47
allotment and request additional
seed when available.
Selecting Growers in the County
Foundation seed alloeated to the
county belongs to the County Crop
Improvement Association and not
to any individual in the county. It
is re-allocated to experienced grow
ers by members of the County Crop
Improvement Association at a regu
lar meeting to which all members
are invited. Since anyone can be
long to an association, any experi
enced and qualified grower has an
opportunity to obtain such seed.
The growers chosen from among
themselves must grow this seed
under certification standards and
growers agreement. This is neces
sary so that the valuable seed is not
lost and that the largest possible
increase is made for redistribution
to other farmers in the county.
Not only must the grower have
clean land, cleaning and storing
facilities, and comply with stand
ards and procedures of certification
to produce pure seed, but also he
must comply with the plan of in
creasing and distributing this seed
as adopted by his County Crop Im
provement Association.
Foundation Seed Is Basis of Sound
Seed Production Program
Foundation seed is the basis for
a sound commercial certified seed
production program. Even though
it is planted on a very small percent
of the acreage of the crop, founda
tion seed represents adapted vari
eties of high quality seed of known
genetic identity. The end result, of
course, is certified seed produced
by farmers and commercial seeds
men in quantities sufficient to plant
all the needed acres of the crop in
the state at a reasonable price.
In a sound seed production pro
gram, all parties involved play im
portant roles to serve all of the
people of the state. The Experiment
Station, with its departments of
agronomy, horticulture, plant pa
thology, entomology, agricultural
chemistry, and animal husbandry,
in cooperation with USD A, devel
ops and appraises new varieties and
combinations.
The Foundation Seed Stocks Di
vision increases and impartially dis
tributes breeders and foundation
seed. The seed grower produces
adapted foundation and certified
seed of high quality. The seedsmen
grow foundation and certified seed
and render essential marketing
services such as processing, storage,
advertising, and selling.
Public interest and good sense
require that they work together to
serve farmers, industries related to
agriculture, and through these, all
the people.
The foundation seed program is
designed solely for the purpose of
advancing the use of adapted crop
varieties and other plant materials
ill the state and the maintenance of
good trade practices which benefit
both the vendor and user of such
materials. As a result of such a pro
gram, the user of such seed, for
whom this program exists, benefits
from his investment. This is because
he isassured ofreceiving high qual
ity seed of known genetic identity
of the best available crop varieties
for conditions in his area.
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Nutri
IN STACKED GRASS SILAGE , %
O. E. Olson
Ensiling grass in stacks has be
come conimon on onr South
Dakota farms in the last few years.
There are many reasons for this.
Materials for preparing the site
and for forms used during filling
cost little, if anything. It is rather
simple to put up the stacks and you
can feed from them efficiently with
self-feeders or mechanical equip
ment. You can usually locate the
stack to simplify feeding opera
tions. During rainy weather it may
be more practical to ensile grass
than to put it up as hay, and if you
have no silo structure available,
stacking offers a solution.
These advantages are obvious.
However, we must consider many
other factors before we can make a
sound evaluation of stacking grass
silage. Of these factors, we are ex
amining (1) the chemical composi
tion of stacked grass silage and how
it affects the nutritive value, (2) the
importance of spoilage losses, (3)
losses in nutrients, and (4) the
effect of length of storage on spoil
age and nutrient losses.
Study Many Stacks
In doing this work we have used
manv stacks. Some were long while
others were round. We used alfalfa
in all of the stacks but one—a stack
of oats silagewhich we shall discuss
separately.
The grass was cut and wind-
rowed, field chopped before wilt
ing, and blown into stacks. Each
stack was packed throughout the
filling by tractor, truck, or tramp
ing. We used snow fence for forms.
Samples were taken several times
during filling to determine the
chemical composition of the fresh
grass. To measure the loss of nutri
ents from different points in the
stack, we weighed samples of silage
in burlap bags and placed them in
One phase in analyzing silage is deter
mining the protein content by means of
chemical procedure.
position. We determined the mois
ture content and chemical composi
tion of these bags for comparison
with the contents at feeding time.
Determine Chemical Composition
Spoilage occurs in silage where
the surface is exposed to air. In the
stacks we used, the spoiled area was
6 to 24 inches in from the top and
sides. The types of spoilage varied
from dry and moldy on the outside
to spots of wet, soft material 1 to 2
feet under the surface. The rest of
each stack appeared unspoiled.
During the first year we analyzed
samples from several stacks. Sam
ples from an upright silo were also
analyzed. The average composition
for each type of silage as compared
to the original grass is given in
table 1.
Chemicalcomposition for the two
types of silage is not the same, but
when you consider the analyses for
the fresh grass the differences are
small. An important nutrient not in
cluded in this study is carotene
(vitamin A). However, results from
other experimental work do show
silage from the upright type of silo
contaiirs much more of this nutrient.
More recent work has confirmed
the results in table 1, and it appears
that, except for carotene, the un
spoiled portion of the stack has a
chemical composition similar to
silage stored in an upright silo.
Chemical composition, however,
is not a highly accurate guide to
nutritive value. More heat is gen
erated in the stack than in the up
right silo. This may or may not
affect the digestibility of the nutri
ents present. Feeding experiments
by the Animal Husbandry Depart
ment indicate that it does. Further
work, including digestion trials, is
planned to answer this question.
Nutrients In Spoiled Silage
Spoiled silage is not palatable
and your animals will refuse much
of it. However, if you mix the dried
spoiled material with the good
silage it may be eaten.
Results shown in table 2 indicate
the unspoiled silage is more nutri
tious than spoiled, especially in en-
ergy, being higher in ether and
nitrogen-free extracts. The crude
protein contents are similar, but the
spoiled material usually has an am
monia odor, which indicates much
protein decomposition.
Nutrient Losses
No matter how you ensile grass
there will be nutrient losses. The
very process that makes silage
from grass requires that nitrogen-
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free extract be used by bacteria pro
ducing the acids that preserve the
silage.This is known as loss through
fermentation.
Under the best conditions, with
exposure to air at a practical mini
mum, fermentation losses probably
amount to 5 percent or more of the
ensiled dry matter. As exposure to
air increases the amount of fermen
tation increases; all the nutrients
except the ash (minerals) may he
lost.
Spoilage, juice run-off, and, in
open silos, leaching and "blow
away" also reduce the yield of edi-
Table 1. Composition of Grass Silage
from Stackand from Upright Silos
Percent Nutrients
(moisture-free basis)
Stack Upright
Ether extract 3.27 2.62
(2.65)* (2.23)
Crude fiber 28.75 33.52
(26.54) (29.23)
Crude protein 18.38 15.95
(18.21) (17.09)
Ash 11.11 10.99
( 9.06) ( 8.72)
Nitrogen free extract _ 38.45 36.92
(43.54) (42.73)
•Figures in parentheses are for grass as ensiled.
Table 2. Chemical Composition of
Spoiled and Unspoiled Stack Silage
Percent Nutrients
(moisture-free basis)
Unspoiled Spoiled
Silage Silage
Ether extract 3.10 1.25
Crude fiber 28.61 33.31
Crude protein 18.88 19.85
Ash 10.46 15.76
Nitrogen free extract 38.95 29.83
•The composition of the ensiled grass is not
shown because it is the same for the two.
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hie silage. We are now making a
thorough study of nutrient losses in
many methods of storage. Only a
few results concerning stack silos
are discussed here.
During the first season's work we
checked the nutrient losses from
various parts of several stacks by
using the burlap hag technique. As
many points in these stacks were
studied, the findings summarized in
tidile 3 show the general nature of
losses.
The results in table 3 are aver
ages for several samples. They do
not show the amount of spoiled
silage hut only the dry matter lost
from leaching, juice run-off, or fer
mentation during the 6-month
period. Results of mineral analyses
show that except for the top of the
stacks, leaching and juice run-off
was small. Most of the dry matter
was lost through fermentation as
various nutrients were changed to
gases which escaped into the air.
You can see from table 3 that con
tact with air greatly increases fer
mentation losses, and even in the
center they are quite large, ffow-
ever, results from the upright silo
Table 3. Dry Matter Lossesfrom Various
Points Within Stack Silos
Average
Dry Matter
Location Loss (%)
At top of stack, 6-12 inches
frcm surface 46
Along side on stack, 12-24
inches from surface and 40
inches from bottom 37
At center of stack, 40 inches
from bottom 15
At center of stack, 6-12 inches
from bottom 15
show that losses of 15 percent of the
dry matter from fermentation and
juice run - off may also occur
throughout. Nevertheless, the large
surface area of the stack, which in
creases spoilage and fermentation
losses, should seriously reduce the
yield from the stack type silo. Re
sults of other work being done indi
cate that this is true.
Losses Increase With Storage Time
Normally, you will feed the silage
during the winter after you put it
up. What happens if you don't? You
can see from the results in table 4
that long-time storage is a poor
policy.
On June 25, 1953, we ensiled a
stack of about 27 tons of fresh grass.
We let it stand until August 13 of
the following year and then
weighed it to determine the amount
of edible and spoiled silage. The
Table 4. Recovery of Grass Silage from
an Open Stack After 14 Months Storage
Pounds Percent of
(moisture- Dry Matter
free basis) Ensiled
Grass ensiled 17,009
Edible silage 2,282 13.4
Losses:
Spoilage 6,593 38.8
Other (fermen
tation, juice run
off, leaching and
"blow away") 8,134 47.8
amount of dry matter was deter
mined at the beginning and end of
the storage period.
Although such a long storage
period for the stack is bad, for short
period storage the stack may be ex
cellent. For instance, if you ensile
the grass in mid-summer for feed
ing during periods of poor pasture
that soon follow, dry matter losses
This stack wasopened for feeding with a manure loader on the front of a tractor.
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should be at a minimum. The Dairy
Department put up a long stack of
oat silage on July 9. On July 20 pas
tures were short and they started
self-feeding from the stack. At that
time there was little if any spoilage
and the silage had an excellent odor
and taste. The average dry matter
loss at the north end of the stack
where feeding started was too small
to measure.
Forty-two days later all but about
a sixth of the stack had been eaten.
By this time the average loss in dry
matter near the south end of the
stackwas 24percent (not including
a small amount of spoilage). Al
though losses in nutrients had oc
curred during the feeding period,
Poultry Breeding
Continued from page 35
the inbred lines for basic stock each
year. The purebreds, however, can
be selected continuously.
Inbred Mating Types. Despite
difficulties in mating types involv
ing inbreds, the most economical of
these groups would probably be the
singlecross topcrosses—the best per
formers. An advantage of single-
cross topcrosses over singlecrosses
is their better hatchability. There
fore your chick cost could be re
duced. The singlecross topcrosses
alsohad a loweradult mortalityand
lessbroody hens than topcrosses.
Althoughthe four-way cross eggs
hatched better than those from
singlecross topcross matings, that
was the onlyway the four-way cross
was better. Thus, from the stand
point of hatchability, initial chick
cost might be lower. However, the
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they had been minimized by start
ing feeding early.
More Information to Follow
This report points out only some
of the many phases of the study of
nutrients in stacked silage that are
under examination. We will give
you more complete results later,
along with results for other methods
of storage. You will need these
additional results along with infor
mation from feeding and digestion
trials, labor requirement studies,
and other considerations to fully
evaluate the stack silo and to com
pare it with other types of storage
for grass. (Project 237D. Leader:
O. E. Olson, Station Biochemistry
Dept.)
actual production of hatching eggs
from the singlecross topcrosses
would probably more than make up
for this saving. The necessity of
keeping four inbred lines of breeder
stocks at the same time would
greatly increase the cost of hatch
ing eggs in the four-way crosses
which in turn would make the
chicks more costly.
Another way the production of
singlecross topcrosses is more eco
nomical is that only the males in
volve inbred lines. Asyou need only
a few males for hatching-egg pro
duction, the cost of birds from in
bred lines would be relatively low.
Finally, we should point out that
different inbred lines have varying
combining abilities. Due to the re
lease of relatively few inbred lines,
the supply of stocks for the commer
cial producer is limited. (Project
287. Leaders: Walter Morgan and
Wm. Kohlmeyer, Poultry Dept.)
Retailing
Farm
Equipment;
R. L. Kristjanson and C. J, Fliginger
Farmers in south Dakota are
caught in a price-cost squeeze.
Prices one gets for his products
have gone down without an equal
decrease in the cost of items he
needs for farming. This price-cost
squeeze is not only affecting you
directly through a lower income, it
is also beginning to affect the busi
nesses you depend on in your daily
farming operations.
The farm machinery retailer,
from whom you get your machin
ery, repair parts, and service, is
caught in a price-cost squeeze of
his own. Prices he has to pay the
manufacturer have gone up while
prices he gets have not increased
accordingly because of the decline
in the farmer's ability to pay.
There are about 715 retail farm
equipment dealers in South Dakota.
After 10 years of "good times," they
are now finding their incomes drop
ping rapidly. In some cases dealers
are selling out or closing shop. In
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the past 2 years about 8 percent
went out of business. Of these, more
than half went out of business
completely—the rest dropped their
machinery lines and are now con
centrating on the sale of some other
line such as ears, hardware, service,
and repairs.
Study Is Under Way
We are making a study of farm
equipment retailing. The things we
hope to find from this study are the
pattern of retail distribution of farm
machinery, what problems dealers
face, and what can be done to im
prove marketing channels for re
tailing farm machinery.
Keeping the retail marketing effi
cient concerns not only the dealers
but also those who buy machinery
from the dealers. If the present
trend of business failures keeps up,
two things could happen. First,
many more dealers, especially those
who started their businesses since
World War II, will go out of busi
ness. Some of these dealers are
probably not efficient. So for the
sake of their future income and wel
fare as well as from the standpoint
of the over-all cost of distributing
farm machinery they shonld close
up. However, as more dealers quit,
the amount and convenience of
service for your machinery will go
down.
The second thing that might
happen is machinery manufacturers
may take over the retailing of their
farm equipment. Nearly half of the
103 dealers interviewed are con
cerned with what they think is a
tendency for manufacturers to set
up their own retail outlets.
If this should happen, as these
SS
dealers believe it will, your bargain
ing position when buying machin
ery will probably decrease. Now
you deal with an independent
dealer who operates on a margin
above the cost of the machinery
from the manufacturer. A farmer,
by shrewd bargaining, can and does
decrease the amount earned by the
dealer. If you bargain directly with
the manufacturer through his retail
outlets, you may have a harder time
lowering the retail margin.
Problems of Dealers
What are the problems that these
small, independent businessmen
face, and what, if anything can be
done to solve them?
Credit on Parts and Service. One
of the biggest problems dealers in
some parts of the state face is credit.
Most dealers give credit to their
customers for repairs and service.
This credit is usually interest-free.
At a recent meeting of machinery
dealers in southeastern South Da
kota, 53 dealers discussed the prob
lem. These 53 dealers had an aver
age of $10,169 worth of debts
outstanding on open accounts.
The Minnesota Plan. The pro
posal they were discussing deserves
attention. The credit plan they were
considering is known as the Minne
sota plan among men in the indus
try. The idea behind the plan is for
all maehineiy dealers in an area to
get together and agree to make all
bills payable on or before the 10th
of the month following purchase
with interest to be charged on all
past due amounts. The interest
rates are set higher than banks to
encourage farmers to borrow from
banks.
An important part of the plan is
the customer credit card, which is
kept in the dealer's files. The card
has spaces for the terms of the
agreement and how the farmer
wishes to pay.
Another part of the plan is the
use of a post-dated check drawn on
the customer's bank and paying to
the order of the implement firm for
the amount of the purchase. If the
check cannot be cashed on the
agreed payment date, it then re
verts to a promissory note. Interest
is then charged and the customer is
liable for the attorneys fees for col
lecting the account.
This plan has been in operation
for a year in southern Minnesota.
Dealers there report considerable
success with the program. How
ever, most of the dealers in the area
must cooperate if the plan is to
succeed. As soon as a few dealers
break away from it, they will have
an advantage in selling machiner)'
and the other dealers will have to
follow suit.
This plan willprobably make less
credit available to farmers from ma
chinery dealers. However, it may
mean that dealers who otherwise
could not, will be able to keep their
business and service establishments.
Convenient access to parts and repairs
aids farmers. The farm machinery re
tailers offer these important services.
) V'
Credit for Major Purchases. We
find that when farmers buy major
pieces of machinery on time the
simple interest rate charged bv
dealers varies greatly.
We first asked dealers what
simple rate of interest theycharged
on loans for machinery bought on
time. One said 5 percent, 14 said 6
percent, 20 said 7 percent, 35 said
8 percent, 13 said 9 percent, 1 said
10 percent, and 5 said 11percent.
Then we asked the dealers what
a farmer's payments would be if:
(1) He bought a $300 piece of ma
chinery, made a down payment
of $100, and paid off the bal
ance in 12monthly installments.
(2) He bought a $300 piece of ma
chinery, made a down payment
of $100, and paid off the bal
ance in 2 semi-annual install
ments.
(3) He bought a $2,100 piece of
machinery, made a down pay
ment of $700, and paid off the
balance in 24 monthly install
ments.
(4) He bought a $2,100 piece of
machinery, made a down pay
ment of $700, and paid off the
balance in 2 annual install
ments.
We figured the simple rate of in
terest actually charged on the basis
of answers to these questions. You
can find the approximate simple
interest rate on an installment pur
chase by taking the total interest
paid and dividing by half the
amount of the purchase. Results are
given in table 1.
You can see several things from
the table. Machinery dealers are
not charging the interest rate they
think they are. In some cases they
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Simple
Interest
Rate (%)
Table1.Simple Interest Rateand Repayment Plansof South Dakota
^arm Machinery Dealers, 1955
$200-12 Mo"nthly $20(k2 Semi- $T^(r24 Monthlj^ $1^400TAmiuaf
Installments Annual Installments Installments Installments
No. Re- % ofTotal No. Re- %ofTotal No7Re^ %ofToTal No. Re^% ofTotal
) porting Reporting porting Reporting porting Reporting porting Reporting
3 4.1 19 24.4 1 1.4 4 5.1
38 52.0 32 41.0 44 63.8 54 68.3
24 32.9 23 29.5 18 26.1 21 26.6
8 11.0 4 5.1 6 8.7 0 0.
73 100.0 78 100.0 69 100.0 79 100.0
are charging less, in some cases
more. You might do well to shop for
credit terms when you buy ma
chinery.
Here is an important thing to
consider. When you pay over 8 per
cent interest, which was the rate for
more than 30 percent of the dealers
reporting, it becomes a fairly large
part of the total cost of the machine.
Getting credit at a lower cost maij
be just as important in dollars and
cents as getting the machine for a
lower initial cost.
Model Numbers. The manufac
turers of machinery could solve
some of the dealers' problems. For
example, praetically all dealers
complained that model numbers are
not permanently stamped on some
of the machines. In many cases they
are just painted on and by the time
repairs are needed the model num
ber disappears. Permanently stamp
ing the model number woidd let the
retailer give you better and faster
service.
The "Scalper." Many dealers
complained about the so-called
"scalper"—an individual who sells
maehinery, usually at low prices,
without having an establishment to
service the maehinery he sells. If
you buy from such a seller, you
must decide whether the savings
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you get in terms of lower initial cost
is greater than the disadvantage of
losing the serviee you get from an
established dealer.
Tax Collections. Several dealers
complained about being unpaid tax
collectors of the state. What they
meant was their job of collecting
sales tax. The dealers feel that the
sales tax on farm machinery should
be collected by the court house as
it is with automobiles. However,
the nature of the sales tax is such
that the state must call on retailers
to collect the tax.
Management. Other problems
these dealers faee can be solved by
good management practiees. For
example, frequent audits and in
ventories are needed if a manager
is to knowwhat is happening to his
establishment. There are several
dealers who have never had their
books audited. This can only result
in poor management decisions
based on inadequate knowledge.
Only the dealer himself can im
prove this situation.
If these problems can be solved
you will benefit as well as the deal
ers. You will find your costs are
lower and your services faster and
better. (Project 266. Leader: R. L.
Kristjanson, Agricultural Economics
Dept.)
You may lose one third
of your crop through
Spoilage and Microorganisms
IN ALFALFA SILAGE
George Semeniuk
SPOILAGE OF ALFALP AOX" alfalfa-giass silage put up in stacks,
bunkers, trenehes. omits often runs ;is biah ns .'^ O nnmpntO , rpi a h g a 30 peree .
There can also be this much spoilage in poorly built upright
silos.
You might find several types of spoilage in your silage.
Some is moldy orputrid and some dark and burned smelling,
lacking the desirable greenish-yellow color, sour odor, and
sour taste of good silage.
You usually find good silage in the lower center of stacks
or center of silos. Around this good silage there may be the
dark, burned silage. The moldy silage is usually in theouter
parts and the putrid silagenear the bottom.
By tightly packing forage when putting it up in large
stacks, you can cut down the amount of spoilage, but even
then there can be a lot. The best way to produce good silage
and cut down spoilage is to enclose the stack tightly with a
durable plasticcovering.
Fermentations bythewrong microorganisms cause spoil
age. Fermentations ofthis type result when too much airgets
The cut-away stack below shows different types of spoilage.
"Jt «"-<
fit: t,;•.-:7^
into the stack and there is not
enough carbohydrate in the high
protein forage.
Stacks, bunkers, trenches, pits,
and upright silos all have a lot of
siu-face area. Air can penetrate into
the silage for short distances. This
promotes the rapid growth of pro
tein digesting and weakly acid-pro
ducing microorganisms. These arc
not the type of microorganisms that
produce good silage.
Heat is also produced by these
same microorganisms. And as the
temperature goes up, new kinds of
microorganisms develop that raise
the temperature even higher—149
to 162° F. near the outside. Under
such heat the surface rapidly be
comes dry and porous, letting air
get deeper into tlie stack. This pro
motes still more spoilage.
Traditionally, forages low in car
bohydrates and high in protein are
hard to ensile without spoilage.
Therefore, various ways have been
devised to correct this deficiency.
One of these is to add carbohy
drates, such as black-strap molasses,
to help strongly acid-produeing
bacteria develop rapidly. This pre
vents the development of protein di
gesting or putrifying bacteria in the
stack.
Another way is to add strong min
eral acid to slow or stop the devel
opment of weakly acid-producing
and putrifactive bacteria and pro
mote the development of the strong
ly acid-produeing bacteria.
However, success has been vari
able, perhaps partly because not
enough of the additives have been
used and partly because conditions
were not air-tight enough during
ensiling. Nevertheless, many good
silages have been obtained by these
methods.
But many good silages have also
shown up, seemingly bv chance,
when no supplement has been add
ed. If you could get good silage
with no supplement by providing
the right conditions cheaply, this
would be the most desirable. One
way to find these conditions is to
learn the progress of spoilage in the
stacks.
Progress of Spoilage in Stacks
During the past summer we fol
lowed the progress of spoilage in
Outdoor stack covered with a plastic sheet and sealed at the bottom with dirt.
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ensiling alfalfa put up in one large
circular stack and in one large, part
ly-covered blinker. We tooksamples
from these at different times to
deptfis of 3 feet. These samples
were examined for changes in color,
odor, acidity, and number and kinds
of microorganisms.
The large circular stack was put
up June 14 to 16, 1955. It was tight
ly packed, 30 feet in diameter, 8
feet high, and held about 150 tons
of alfalfa of about 67 percent
moisture.
Within 2 days the temperature
rose to around 149° F. in the outer 6
inches. After 23 days the same tem
perature was found in the outer 1 to
2 feet. The temperature stayed low
er in the center of the stack, but
even here it reached 100 to 115° F.
within 20 days and 121° F. 4 to 5
feet in from the sides by 40 days.
Except for the outer portions, the
temperature stayed at 80 to 90° F.
across the lower 2 feet of the stack.
With such variations in tempera
ture you can expect different kinds
of fermentations in different parts of
the stack. Therefore you will get
different qualities of silage from the
different parts.
Table 1 shows that this is true.
You can consider the dark brown si
lage with burned or bunty odors
shown in the table as spoiled. How
ever, you can find different degrees
of spoilage within these samples.
The pH readings show that the
degree of acidity never got very
strong in any part of the stack. From
u'hat we've said, one probably
would expect large numliers of pu-
trifactive bacteria. Yet, none were
found.
Most o f the microorganisms
found in the stack after 2 days were
nonsporing types that do not
need free oxygen (faculatively ana
erobic) and must have medium
temperatures (mesophilic). We
found them in about equal numbers
at all three levels. After 2 days they
rapidly disappeared, especially at
13 and 31 inches. Some nonsporing
bacteria that need free oxygen
(aerobic) and live at high tempera
tures (thermophilic) were found
near the surface at first. Later we
found them deeper in the stack as
the temperature increased.
The bunker type stack was less
tightly packed. You can see the
Continued on page 81
Table 1.Some Characteristics ofSilage atDepths of6,13, and31 Inches Midway Up
a Circular Stack
Days After pH* Colort Odort
Ensiling 6 in. 13 in. 31 in. 6 in. 13 in. 31 in. 6 in. 13 in. 31 in.
2 5.1 5.1 Gr.Y. Gr.Y. N.Fr. N.Fr.
9 5.2 5.1 4.9 L.Br.Y. Gr.Y. Gr.Y. Sl.Bur. Sl.Ac. Sl.Ac.
15 7.1 5.0 5.0 Br.Y.-M. Gr.Y. Gr.Y. SI.Bun. Sl.Ac. Sl.Ac.
23 7.3 4.8 5.0 Br.Y.-M. L.Br.Y. L.Br.Y. Md.Bun. Sl.Bur. Md.Ac.
68 7.6 5.1 4.8 Md.Dk.Br.-M. Md.Dk.Br. L.Br. Bun. Str.Bur. Str.Bur.
218 8.6 8.2 4.5 Dk.Br.-M. Md.Dk.Br.-M. Md.Dk.Br. Bun. Bun. Str.Bur.
*Vaiues progressively lower than 7 indicategreater acidity and values progressively higher than 7
indicate greater alkalinity.
tGr.—greenish, Y.—yellow, L.—light, Br.—brownish, M.-—moldy, Md.—moderately, Dk.—dark.
JN.—nearly, Fr.—fresh, SI.—-slightly, Bur.—burned, Ac.—acid. Bun.—bunty, Str.—strongly, P.—
faintly, P.—putrid.
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CONTROLLING THE
It's the way this insect lays
eggs that damages your trees
11. C. Severin
Thebuffalo treemopper |Sticto-
cephala hiihalis (F.)] is found
in all parts of South Dakota. We are
concerned with this insect, not be
cause of its feeding habits but be
cause of the way it lays its eggs.
The eggs are layed in short slits
made by the female in 2- or 3-year-
old twigs or trunks. You can see the
result in figure 1. The twigs or trunk
of the tree beeomes rough and
gnarled. Apple trees are most sever-
ly damaged but pears, plums, elms,
poplars, and willows may also be
seriously damaged.
And yet, you can control almost
all of this injuiy through proper
oj'chard management.
Life History and Habits
The adult treehoppers are green
ish, four-winged bugs about three-
eighths of an inch long. They are
roughly triangular and have two
short, sharp, hom-like growths on
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their shoulders, giving them a fan
ciful resemblance to the head of a
buffalo.
Although the wings are well de
veloped, the insect seems reluctant
to leave the area where it was
hatched.
The adult treehoppers begin to
appear in early July and are abun
dant by the endof the month. They
remain numerous until fall and then
disappear with cold weather.
An ovipositor is attached under
the back end of the female's abdo
men. This is what she uses to cut
the slits through the bark into the
sapwood. She then lays her eggs in
these slits.
Four to 12 eggs are layed in each
slit. The paired slits are about a
fourth of an inch apart. Because of
the way they are made, the bark be
tween them dies, leaving an oval or
circular scar. The scar enlarges as
the tree grows. If enough eggs are
layed in a twig, it becomes dwarfed,
deformed, and weak. These twigs
easily break off in the wind and may
be readily attacked In' fungous
diseases.
The eggs hatch tlu; following
May. The young or nymphs are
very small. They move to the
ground where they feed on the sap
of succulentplants. During the next
6 weeks the nymphs pass through
five stages. When the nymphs are
fidly grown they molt once more
and transform into adults.
Control
The best way to control the buf
falo treehopper is to practice clean
cultivation in your orchard during
June. This eliminates the food sup
ply of the nymphs and thev will not
be able to survive.
Should you not practice clean
cultivation, do not plant such crops
as alfalfa, potatoes, or a clover in
your orchard. Nymphs of the buf
falo treehopper prefer to feed on
these plants.
If you don't cultivate the orchard,
use a DDT spray. Use 3 pounds of
a 50 percent wettable DDT powder
per 100 gallons of water for this
spray. Spray the cover crop, weeds,
and grasses in the orchard and a
border 100 feet wide on all sides of
it. Apply the spray from about
August 1 in southern South Dakota
to about August 10 in northern
South Dakota or the Black Hills.
Don't feed DDT-treated foliage
to milk cows, poultry, or to meat
animals within 90days of slaughter.
(Project 142. Leader: H. C. Sever-
in, Entomology-Zoology Dept.)
Figure 1. Apple twigs injured by egg- Figure 2. Life history of buffalo treehop-
laying activity of buffalo treehopper. A. per. A. Adult, top view; B. Adult, side
Injury two years old. B. Injury several view; C. Slits cut into apple twig; D.
years old. Bark cut away to show eggs in slits; E.
Nymph. (After Cilhertson.)
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WHICH IS THE BETTER METHOD?
FREE-CHOICE ^ COMPLETE MIXED
Richard C. Wahlstrom
Experiments oe 15 to 25 years
ago have shown us that pigs
fed corn and protein supplement
free-choice can balance their ra
tions in protein needs.
During recent years we have
made many new nutritional discov
eries. The use of B vitamins and an
tibiotics, in particular, have let us
lower the recommendations for pro
tein in swine rations. Also, soybean
oil meal has recently become a ma
jor protein supplement for swine.
We have found that it is an excellent
protein supplement when properly
supplemented with minerals, vita
mins, and antibiotics.
However, many experiment sta
tions and hog producershave noted
that soybean oil meal and other
protein supplements made up large
ly of soybean oilmeal are often eat
en in excessive amounts if offered
free-choice. Your feed costs go up
when your pigs eat more protein
supplement than they need to bal
ance the protein deficiencies of
farm grains. You could correct this
palatability problem with a com
plete mixed ration, but this takes
special equipment.
Because of these many changes in
our nutritional practices during the
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past two decades, we have conduct
ed an experiment on feeding meth
ods. The following trials were un
dertaken to get more information on
the relative merits of free-choice
feeding compared to feeding com
plete mixed rations both in dry-lot
and on pasture.
Dry-Lot Trial
In this trial we divided 40 pure
bred weanling pigs as equally as
possible, according to litter, weight,
and age, into four groups. All lots
were kept in concrete-floored pens
connected with 14- by 20-foot con
crete feeding floors. Each lot had a
Here Are 6 Poir
Here are sixpoints for you to con
sider when feeding your pigs.
1. Pigs fed in dry-lot needed slightly
less feed per 100 pounds of gain
when fed free-ehoiee. ^
2. The main atlvantage of a ground
and mixed ration compared to
free-choice feeding seemed to be ^
a slight increase in rate of gain.
3. Less protein supplement was
consumed in the mixed rations.
However, the cost of grinding ^
RATIONS
self-feeder and automatic waterer.
The pigs in lot 1 (control lot)
were self-fed a basal ration free-
choice consisting of shelled No. 2
yellow corn and protein supple
ment A. The composition of the
protein supplement is given in ta
ble 1. We fed lot 2 in the same man
ner but fed the protein supplement
as pellets. A complete, ground and
mixed ration was fed to lot 3. This
ration contained 82.5 percent
ground corn, and 17.5 percent
protein supplement A until the pigs
averaged 100 pounds. Then it was
changed to 90.7 percent corn and
9.3 percent supplement. Lot 4 was
to Keep in Mind
and mixing offset this difference
^ in feed costs.
4. The use of oats to replace one-
third of the corn in the ration fed
V to pigs on pasture lowered the
feed costs.
5. Pigs fed in dry-lot gained slightly
y faster and more efficiently than
pigs fed on pasture.
6.There was no advantage in pel
leting the ration for pigs fed in
^ dry-lot.
miMiMmi
•iiM
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fed the same ration as lot 3 but the
ration was pelleted.
Results and Discussion
You can see the results of the dry-
lot trial in table 2. During the early
part of the feeding period lot 4,
which received the pelleted ration,
did not gain as well as the other
three lots. We found almost no dif
ference in rate of gain of lots 1, 2,
and 3.
From 100 pounds to market
weight the pigs in lot 3, fed the com
plete ground and mixed ration,
gainedfastest. For the entire period
this lot also had the fastest gain
while lot 4 was the slowest.
The most efficient gains were
made by lot 2, which was fed free-
choice with the protein supplement
pelleted. Lot 4 needed the most feed
per unit of gain but we think at
least part of the poor efficiency, as
well as slower gains, was because
they scoured while other lots did
not.
We did not try to weigh the feed
wasted, but pigs fed the pelletedra
tion seemed to waste the most. We
have noticed this in other trials too,
but many workers claim less feed is
wasted when the feed is pelleted.
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Table 1. Composition of Protein
Supplements
Supplement
^ B
Solvent soybean oil meal 50 49
Tankage (60 percent protein) 45 49
Steamed bone meal 1.5 —
Ground limestone 1.5 —
Trace mineralized salt 2.0 2
Antibiotic supplement* -j-
Vitamin supplementf + —
*Furnished 60 gm. of aureomycin per ton of
supplement A and 60 gm. of terramycin per
ton of supplement B.
IFurnished 12 gm. of riboflavin, 24 gm. of
pantothenic acid, 54 gm. of niacin, 60 gm. of
choiine, and 45 mg. of vitamin B12 per ton
of supplement.
You can see in table 2 that both
lots fed free-choice consumed more
protein supplement than we put in
the complete mixed rations. This
was rather surprising, as we found
that a mixture of equal parts of soy
bean meal and tankage was not con
sumed in execessive amounts in oth
er trials.
Feed costs paralleled feed effi
ciency, with lot 2 having the lowest
feed costs and lot 4 the highest.
Feed costs were almost equal be
tween lot 1, fed shelled corn and
proteinsupplement free choice, and
lot 3, fed the complete ground and
mixed ration. The extra cost of the
higher protein ration eaten by lot 1
Table2. Results of Feeding Growing-Fattening PigsFree-Choice
or Complete Mixed Rations in Dry-Lot
: No. and Method of Feeding
2 3
Free-Choice
Supplement Mixed
Pelleted Ration
4
Mixed
Ration
Pelleted
No. of pigs 10
No. days fed 116
Av. initial wt., lbs 30.5
Av. final wt., lbs —- 207.1
Av. daily gain, lbs.
Start to 100 lbs -- 1.37
100 lbs. to final wt 1.64
Start to final wt 1.53
Feed/cwt. gain, lbs.
Corn 269.2
Protein supplement 64.7
Total feed 333.9
Feed cost/cwt. gainf |9.78
296.6 306.6
40.8 41.6
337.4 348.2
$9.86 $11.12
*Two pigs died of causes not due to ration treatment.
tFeed prices per cwt.: Shelled corn $2.54, oats $2.01, soybean meal $3.52, tankage $4.49, trace
mineralized salt $2.30, steamed bone meal $4.85, ground limestone $0.83, antibiotics $0.12 per
gram and vitamin supplement $0.40 per lb. Other costs per cwt. were: grinding $0.08, mixing
$0.05, and pelleting $0.30.
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was offset by the eost of grinding
and mixing the ration fed lot 3.
Pasture Trial
We used 48 purebred pigs weigh
ing about 32 pounds for this trial.
Twelve pigs were put in each of
four 2-acre alfalfa pasture plots.
Shelter and shadewereprovided by
portable houses. We put a self-feed
er and a self-waterer on each plot
and small mineral feeders on the
free-ehoiee plots. The mineral sup
plementwasmadeup ofequal parts
of trace mineralized salt, steamed
bone meal, and ground limestone.
Lot 1 was self-fed shelled corn
and protein supplement B free-
choice. Lot 2 received a grain mix
ture of 2 parts ground corn and 1
part ground oats and protein sup
plement B free-choice. A complete
mixed ration was fed to lot 3. It was
composed of 88 percent ground
corn and 12 percent supplement B
until the pigs weighed 100 pounds,
and 92 perecmt corn and 8 percent
supplement from 100 pounds to
market weight. We gave lot 4 a
complete mixed ration of 90 per
cent corn and oats mixture and 10
percent supplement Bto 100pounds
and then 94.2 percent of the grain
mixture and 5.8 percent of the sup
plement. The grain mixture was 2
parts corn and 1 part oats.
Results and Discussion
The results of this trial are given
in table 3. Lot 3, fed the mixed ra
tion with corn as the only grain,
gained slightly faster during both
stages of the trial. Although the dif
ferences were not great, the two lots
fed the complete mixed rations
gained faster than the lots fed free-
choice from weaning to 100 pounds.
About 10 percent less feed was
needed by the pigs fed the eom-
Continued on page 85
Table 3.Results ofFeeding Free-Choice orComplete Mixed Rations onPasture
Lot No. and Method of Feeding
Sh. Corn Corn-Oats Corn Corn-Oats
Supp. B Supp. B Supp. B Supp. B
Free-Choice Free-Choice Mixed Ration Mixed Ration
No. of pigs* 10 12 11 11
No. days fed 124 121 117 122
Av. initial wt., lbs. .
- 32.4 31.5 31.2 32.0
Av. final wt., lbs.—
— 210.0 209.3 216.4 208.8
Av. daily gain, lbs.
Start to 100 lbs. 1.23 1.19 1.29 1.27
100 lbs. to final wt. 1.59 1.72 1.85 1.61
Start to final wt 1.43 1.47 1.58 1.45
Feed/cwt. gain, lbs.
Corn 280.2 213.7 314.7 195.3
Oats 106.8 97.6
Protein supplement . 63.4 34.5 32.8 23.3
Total feed 343.6 355.0 347.5 316.2
Feed cost/cwt. gainf... $9.89 $9.49 $10.14 $8.62
*Twopigsfromlot 1 and 1 from each of lots3 and 4 died from heatprostration.
tScc table 2 for feed prices used, pasture costs not included.
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nitrite, the animal dies of suffoca
tion.
An animal may die within a few
hours after eating high nitrate for-
age.
Veterinarians often use methy-
lene blue to treat nitrate poisoning
of cattle and sheep.
Nitrate poisoning is arecurring
problem, especially in times of
drought. Last November, 26 head
of cattle fed oat hay containing 5.9
percentpotassium nitrate died, and
in December, 17 head fed sudan
grass containing 4.9 percent potas
sium nitrate died—examples of the
seriousness of the problem.
Nitrate poisoning of cattle and
other cud-chewing animals is due
to the accumulation of nitrogen in
the nitrate form in forages. We con
sider 1.5 percent potassium nitrate
(air dry sample basis) toxic for
ruminant animals.
Nitrate nitrogen is changed to the
nitrite form by microorganisms in
the paunch (rumen). The nitrite
nitrogen then changes normal
hemoglobin, the red, oxygen-carry-
ing part of the blood, to methemo-
globin. Methemoglobin does not
carry oxygen, so if there is enough
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Nitrate Content of Plants
Nitrate is the main source of
available nitrogen for growing
plants. The biochemical process by
which nitrogen compounds in the
soil are changed to nitrates is called
nitrification.
Legume crops have not caused
livestock losses due to nitrate poi
soning. Native grasses and hays
rarely contain much nitrate. How
ever, oats, barley, wheat, or rye hay,
and corn or sorghum fodder have
sometimes been found to have toxic
amounts of nitrates.
Sugar beets are treated
with 2,4-D to find the
effect of the spray on
nitrate accumulation.
An ever-present problem--
* especially in dry times . . .
POISONING
In studies with oats and corn, we
havefound that theseplantsaccum
ulate a lot of nitrate as young
plants. Their nitrate content goes
down rapidly as the plant shoots,
flowers, and matures seed.
If the normal growth is stopped
by drought, the plants are left with
the large amount of nitrates. This is
Plants are grown under
controlled conditions.
often the case when drought-dam
aged corn is cut for fodder or a
green oat-hay is prepared. When
you ensile corn with enough mois
ture to allow normal fermentation,
most of the nitrate present is usual
ly destroyed.
While adequate soil nitrate and
drought damage are the main caus
es of high nitrate forages, otlier fac
tors are also involved. Short day
light periods slow down the use of
stored nitrates by plants. Soil with
out enough available minor ele
ments such as molybdenum, man
ganese, and copper, which are need
ed for normal function of plant
enzymes, may cause nitrate accum
ulation.
Effect of Herbicide Sprays
If herbicides are improperly ap
plied they can affect the nitrate
contents of plants. In one case sug
ar beets were sprayed with a toxa-
phene mixture to control a late
brood of web worm. However, the
spray mixture had been contaminat
ed with2,4-D. Whenthe sugarbeet
tops were fed to 70 head of cattle,
41 showed symptoms of poisoning.
Of these, 19 died and 18 treated
with methylene blue recovered. We
found that the sprayed beet tops
contained 4..5 percent potassium ni
trate. Unsprayed beet tops from
nearby fields contained only 0.22
percent.
We made a number of field tests
with several crop and weed species,
treating the plants with various
herbicide sprays. Generalh-, the
herbicide treatment produced small
increases in the nitrate content of
the plants, but results were far from
clear-cut.
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Many factors in the field can af
fect the nitrate content of plants.
To have better control of these con
ditions, we grew the plants indoors,
using a controlled lighting system.
This way we were able to correctly
determine the effect of herbicide
sprays.
In all of these experiments we ap
plied nitrate nitrogen equivalent to
50 pounds nitrogen per acre, and
sprayed with 2,4-D. The spray was
equal to about half that recom
mended for the control of mustards.
The results of three experiments
are given in table 1.
These figures are the average ni
trate content for all plants in each
group. You can see that mustard
plants responded differently than
sugar beets. In mustard plants ni
trate seems to accumulate faster.
However, mustard plants, both
spraved and unsprayed, seemed to
use more of the excess nitrate than
sugar beets, but the nitrate content
of the sprayed plants stayed higher
than the control plants.
In the treated sugar beets, the ni
trate content of the tops was still
high at the last sampling, but the
control plants decreased in nitrate
content. Trial 1 showed foxtail was
not affected.
The nitrate content of all of these
plants is much higher than when
they are grown outdoors in full sun.
In trials 2 and 3 we studied the ef
fect of light intensity on nitrate con
tent. The 11-day sampling figures
for trial 3 are shown in table 2. They
are the average nitrate values for
the three replications of each treat
ment.
Notiee that as light intensity in
creased, the nitrate content of the
plants decreased. The highest light
intensity was only equal to about
one-tenth that received by plants
growing in full sunlight.
These herbicide sprays are valu
able new aids in farm management
and these studies are not critical of
them. However, they do point out
that you must follow the recom
mended spraying methods care-
Table 1.TheEffect of2,4-D Spray (2.5 ounces peracre) on the Nitrate Content
ofMustard, Sugar Beet, and Foxtail Plants
Days % Potassium Nitrate (Air-Dry Basis)
After Mustard Sugar Beets Foxtail
Trial Spraying U* St U* St U* St
1 0 .....
4 10.8 17.6 7.7 8.2 2.9 3.2
14 5.5 12.4 4.3
OO
bo
3.4 3.4
2 0 18.5 6.3
3 17.6 21.9 7.1 7.1
9 18.5 22.0 7.2 9.1
3 0 l7d 6.8
4 18.6 21.6 8.6 8.1
11 14.9 19.4 7.3 8.5
*Unsprayc(l.
tSprayed.
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Table 2. The Effect of 2,4-D Spray and
Light Intensity on the Nitrate Content
of Mustard and Sugar Beet Plants 11
Days After Spray Treatment
Light Potassium Nitrate
Intensity (Air-Dry Basis)
Plant (Foot Candles) Unsprayed Sprayed
Mustard 630 15.6 20.9
Sugar Beet
fully. If herbicides are not properly
applied the plants may be stunted
or distorted but not killed. Then
there is a chance that enough ni
trates may accumulate in some
plant species to make the field un
safe for grazing.
Nitrates in Water
We have found several samples
of farm well water which are high
in nitrate, containing as much as
0.35 percent potassium nitrate.
These samples were analyzed in
connection with cattle deaths.
Water with the equivalent of 0.35
percent potassium nitrate would
provide more than one-third pound
of nitrate salt per day to dairy cows.
In the fallof 1953 and again in the
spring of 1954, we collectedsamples
of water from 31 undrained ponds
and small lakes in northeastern
SouthDakota. Nitrate nitrogen was
not found in water fromany of these
supplies. Therefore, we do not be
lieve that such water supplies will
cause trouble.
In an experiment using sheep as
test animals, we tried to determine
the effects of nitrate in water on
methemoglobin formation. Three
sheep were used in the control
group and three were given water
with 0.05 percent sodium nitrate.
The nitrate content of the water was
raised weekly to 0.1, 0.2,0.3, 0.4,0.5,
0.7, and 0.9 percent.
We took blood samples three
times a week from both groups. An
occasional sample showed methe
moglobinbut only in small amounts.
Sheepseem to be quite tolerant to
nitrates in water. Some experiments
haveshownthat the sheep'sfeed af
fects their response to nitrate nitro
gen. Well-fed sheep were less af
fected by nitrates (supplied by
stomach tubes).
However, since cattle seem more
sensitive to nitrates than sheep, we
are continuing work on this prob
lem of nitrates in the water supply,
particularly in connection with for
ages that contain less than 1.5 per
cent potassium nitrate. In this way
we can determine the combined ef
fects of nitrate in the water and
feed.
Will Test Samples
If you want to know the feeding
quality of a forage from the stand
point of nitrate content, you can
have it analyzed by the Station Bi
ochemistry Department at South
Dakota State College for a small
charge.The sampleyousend should
be representative of the forage so
that we can make correct recom
mendations.
When you are in doubt about a
forage, it is a good idea to feed it to
a cull animal. Watch it closely
for several days for any symptoms
of distress before you feed the for
age to the herd. (Project 87. Lead
er: E. I. Whitehead, Station Bio
chemistry Dept.)
Here's a unique story that began in 1911.
The result may be a new carpet of green
foj^ooiflh Dakota pastures and ranges.
M. W. Adams
bench marks to modem alfalfa
breeders. We have fallen heir not
only to this vision and challenge,
but also to plant materials by which
they soon may be realized.
WOVEN INTO THE DARK green fab
ric of the history of alfalfa is a
golden yellow thread—the unique
and arresting story of creeping al
falfa. In the beginning we trace tliis
thread to a few seedbearing plants
collected on the steppes of Siberia
by Professor Niels EbbesenHansen,
South Dakota's famous plant ex
plorer of the early 1900's.
Dr. Hansen disclaimed that he
was"either a prophet or the sonof a
prophet" when he forecast that the
alfalfas brought from Siberia might
be successfully introduced "as wild
plants into the native ranges of the
Prairie Northwest, where they will
probably be able to hold their own
with any plants nowfound there."
Dr. Hansen further stated in 1911,
"To increase the carrying capacity
of our present rough lands, now un
fit for cultivation, by bringing in as
a wild plant the yellow-flowered Si
berian alfalfa, is certainly a work
worthwhile."
These statements .show a vision
and a challenge which have become
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Laterally-Spreading Roots
The golden thread next appears
among a few plants in the alfalfa
nursery of Agronomist Sam Carver
at Highmore, S. D. The time was
1912. Many of Dr. Hanson's intro
ductions were being studied by
Carver. But a number of plants of
S.P.I. 28071 from Orenburg, Russia
were unlike any others. Carver ob
served that these plants had lateral
ly-spreading roots extending from
30 to 36 inches from the mother
plant and which then produced
stem buds that grew to the surface
of the soil and leafed out as green
shoots.
The lateral roots were 4 to 10
inches below and parallel to the
soil surface, of small diameter, and
marked at irregular intervals by
slight swellings. New stem buds
m S\
m
-*.k.
Dr. N. E. Hansen collected alfalfa from areas of extreme drought and cold.
grew from these tuber-like enlarge
ments and frecjiiently roots also
originated here (see figure 1).
Agronomists Garver and R. A.
Oakley saw that these plants were
low-growing, spreading types not
suitable for hay, but they suggested
in 1917 that such plants might
sometime be used by breeders seek-
ing pasture or range types for graz
ing purposes.
This suggestion, like Dr. Han-
sen's, fell on infertile soil and the
golden thread seemingly disap
peared for almost three decades.
These were the years of Grimm,
Gossack, and the hardy, productive
Ladak alfalfas.
Then, in Saskatchewan, Ganada,
Agronomist S. E. Glarke found that
the only alfalfa plants that came
through the dry years in his nurser
ies were from the Siberian alfalfa
and a few hybrids between it and
Ladak.
Prominent among these hybrids
were a small number of creepers
like those described by Garver.
This material has formed the basis
of a plant breeding program in Can
ada and some of it has recently been
reintroduced by the Sonth Dakota
Experiment Station.
Plants in Perkins County
But the thread had not been for
ever lost in South Dakota. In the
summer of 1950 agronomists at the
South Dakota Experiment Station
visited an old field of Gossack alfalfa
on the Henry Kruse farm in Perkins
County. Beside it was a planting of
Hansen's Siberian alfalfa—the yel
low-flowered Semipalatinsk. Both
fields dated back to 1911-12.
Among the Gossack plants, now
considerably reduced in stand and
inter-grown with western wheat-
grass, were found eight creeping
alfalfa plants (see figures 2 and 3).
We now think these plants are
hybrids between the Gossack and
carriers of the creeping trait from
the Semipalatinsk.
About this time the Experiment
Station launched a program of al-
7J
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Figure 1. Portion of proliferous root
showing: (A) the adventitious origin of
new stem tissue at the point of enlarge
ment, and (B) their development into
sturdy stem structures.
falfa research and breeding, aceept-
ing the challenge to produce a long-
lived hardy alfalfa to grow with
grass for grazing on the prairies and
range pastures of the northern
plains.
The rediscovered root-proliferat
ing type of alfalfa, because of its
proven hardiness and ability to
spread by underground roots, was
selected as the foundation stock in
the new program.
Parent and progeny nurseries of
root-proliferating alfalfa selections
Figure 2. (Left) Upper plant—root-
creeping type of alfalfa. Lower plant—
standard alfalfa type. Both plants are
about the same age. Note yardsticks.
Figure 3. (Below) Above ground the
creeping type (background) and the
non-creeping type (foreground) show
distinct differences in vegetative vigor
and growth form.
have now been grown at the Range
Field Station, Cottonwood, and the
main Station at Brookings for four
years. We have selected plants
which are disease resistant, strongly
creeping, and whose offspring show
the creeping trait most often and
most pronounced.
Some families (the intercross off
spring of a single female plant)
have relatively few creeping-type
plants. A few families are made up
almost wholly of the creeping type.
(See figures 4 and 5 and table 1.)
However, in the material we have
workedwith so far, the mostwidely
creeping parents have not given the
most aggressive offspring. This ten
dency can f)e measured as a correla
tion. For two nurseries involving 24
Continued on page 85
Figure 4. (Left) Portions of two inter
cross families showing mostly creeping-
type plants: CK 18, right; CK 19, left.
Figure 5. (Right) Portions of two inter
cross families showing differences in
percentage creeping plants: right, CK 15
—90 percent creeping; left, CK 16— 40
percent creeping.
Tahle 1. Summary of Performance of
Creeping-Rooted Alfalfa Selections and
of Their IntercrossProgeny for "Creep"
Selectiun
Number
P.irent
Amount of
Creep (In.)
Progeny
Amount of
Creep (In.)
, of Phints That Are
Creepers
(Av. of M) Plants Fa.)
CKl 35.05 30.3 78.9
CK2 33.58 33.0 92.3
CK3 27.00 30.7 76.9
CK4 27.06 27.0 53.8
CK5 ... 32.83 33.0 78.9
CK6 . . 30.78 32.0 75.0
CK7 ... 26.80 30.1 74.4
CK8 .... 32.57 32.5 87.2
CK9 .... 35.73 33.3 78.9
CKIO . 34.00 27.7 83.8
CKll . 29.95 29.0 72.5
CKl 2 .... 38.42 32.6 70.0
CK13 . 36.30 30.7 94.4
CK14 . 33.00 32.2 57.9
CK15 .... 36.68 31.5 90.0
CK16 ... 32.05 30.3 70.3
CK17 .... 33.35 34.4 84.6
CKl 8 .... 31.88 34.5 92.1
CK19 ._ 31.00 35.6 97.5
CK20 39.31 34.5 84.2
CK21 43.95 35.2 50.0
CK22 ... 42.85 30.0 65.0
CK23
CK29
non-creeper 32.8
34.21 29.3
48.7
76.5
Bentonite
IN LAMB
Leon F. Bush and R. M. Jordan
There is no apparent benefit from
feeding vour fattening lambsJ- y
bentonite. That's the conclusion
from trials involving 457 lambs at
Brookings and Newell during three
winters (1952-54). Differences in
rate of gain, feed efficiency, and car
cass grade and yield were of no
practical importance.
Sodium bentonite, a natural oc
curring volcanic ash that swells
when wet, has been used as the
binding material in range pellets for
some time. It absorbs nearly five
times its weight in water and con
tributes no energy value to the
ration.
Some have felt that bentonite
would expand the surface of the
feed when it absorbed water and
digestive jihees in the digestive
tract. These people reasoned that
this would improve feed utilization
by increasing the surface on which
digestive juices, enzymes, and bac
teria could act.
To determine the value of sodium
bentonite in lamb feeding rations,
we began a series of feeding trials.
In aU of these trials we fed the
lambs in the treated lots sodium
bentonite (O.I pound per lamb
daily) mixed with the protein snp-
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plement. We fed the control lambs
the same ration without bentonite.
The First Trial
We conducted the first trial at
Brookings in 1952. The results of
this trial are shown in table I. We
used two lots of 25 western feeder
lambs and full-fed them shelled
corn, brome hay, and 0.2 pounds of
soybean meal. For the treated lot
we mixed sodium bentonite with
the soybean meal at a ratio of I to 2.
The bentonite was powdered and
therefore veiy dusty. Yet the lambs
ate it readily and consumed slightly
more grain per day than the control
lambs. The lambs receiving ben
tonite showed 0.27 pound more
daily gain than the controls.
In this trial 26 pounds of sodium
bentonite replaced 25 pounds of
concentrates and 38 pounds of hay
for each 100 pounds gain. Little
difference was noted in carcass
grade and yield.
The Second Trials
In 1953 we conducted trials at
Brookings and Newell. We used a
coarser, granular form of bentonite
to get away from the dustiness of
the powdered bentonite. A sum-
i
attening" rations
inary of the results is shown in
table 1.
We full-fed lambs in the Brook-
ings trial shelled com, brome hay,
and 0.2 pound soybean meal. We
used four lots of 10 lambs each.
Two of these lots served as controls
\\'hile the remaining lots received
0.1 pound of bentonite daily.
In this trial we obtained no bene
fit from adding bentonite to the
ration. There was no difference in
daily feed consumption, rate of
gain, or feed efficiency between the
Table 1.Effect of Bentonite in Lamb Fattening Rations
Brookings (1952) Brookings (1953)
Powdered Granular
Treatment Control Bentonite* Control Bentonite*
No. of lambs 25 25 20 20
Days on feed 81 81 87 87
Av. initial wt., lbs 71.9 70.2 70.7 71.0
Av. final wt., lbs 100.6 101.1 103.4 103.5
Av. da. gain per lamb, lb. 0.354 0.381 0.375 0.375
Death loss 0 0 0 0
Av. daily feed:
Grain, lbs. 1.38 1.42 1.41 1.42
Hay, lbs. 1.84 1.84 1.73 1.73
Soybean meal, lbs 0.20 0.20 0.20 0.20
Bentonite, lbs. 0.10 0.10
Feed per 100lbs.gain:
Grain, lbs. 385.0 368.0 376.1 381.0
Hay, lbs. 520.0 482.0 461.4 462.6
Soybean meal, lbs 56.0 52.0 53.4 53.5
Bentonite, lbs. 26.0 26.7
Carcass grade:
Prime 2
Choice 17 16
Good 8 8
Carcass yield 49.1 49.1 47.0 49.1
*Bcntonite and soybean meal mixed in proportion of 1:2.
tThe bcntonitc-soyhcan meal mixture was pelleted.
NeweU (1953)
Granular
Control Bentonitc*t
38
70
80.1
99.7
0.310
2
40
70
80.2
101.2
0.300
0
control and treated lots. However,
the bentonite-fed lambs had a
higher carcass yield than the con
trols.
The bentonite-soybean meal mix
ture fed to the treated lots at New-
ell was pelleted to aid in feeding.
We fed 20 feeder lambs in each of
four lots—two control and two
treated lots. We full-fed these lambs
barley, alfalfa hay, and 0.2 pound
of soybean meal.
The bentonite-fed lambs ate
somewhat less total daily feed than
the control lambs, but they ate a
higher proportion of grain to rough
age. This type of ration suggests a
more rapid rate of gain; however,
the bentonite-fed lambs gained
slightly less than the control lambs.
The total amount of feed required
per 100 pounds of gain was nearly
the same for both groups.
The Third Trials
Since results of the second trials
were the opposite of those obtained
with powdered bentonite, we con
ducted trials at Brookings and
Newell during 1954 in which both
forms of bentonite were used. A
summary of the results is shown in
table 2.
Continued on page 84
Table 2. Effect of Bentonite in Lamb Fattening Rations—
Summaryof Trials Conducted at Brookings and Newell (1954)
Brookings Newell
Powdered Granular Powdered Granular
Control Bentonite* Bentonite* Control Bentonitef Bentonitef
No. of lambs 47 49 50 47 48 48
Days on feed 98 98 98 116 116 116
Av. initial wt., lbs 66.5 66.7 66.3 57.9 57.8 57.8
Av. final wt., lbs 101.0 101.3 101.2 105.3 106.0 106.7
Av. da. gain per lamb, lbs., 0.355 0.350 0.360 0.410 0.415 0.425
Death loss 3 1 0 1 0 0
Av. daily feed:
Shelled corn . 1.24 1.24 1.21 1.25 1.30 1.28
Alfalfa bay . 1.63 1.58 1.57 1.53 1.53 1.53
Soybean meal 0.10 0.10 0.10 0.15 0.15 0.15
Bentonite 0.10 0.10 0.10 0.10
Feed per 100lbs. gain:
Shelled corn 352.0 352.5 338.5 300.5 307.0 300.0
Alfalfa hay .464.5 448.5 441.0 368.0 361.0 356.0
Soybean meal . 28.5 28.0 27.5 36.0 35.0 34.5
Bentonite 28.0 27.5 23.4 23.1
Carcass grade:
Prime . 6 3 9 2
Choice . 38 39 37 36 38 42
Good . 3 7 4 11 8 6
Carcass yield . 52.3 51.2 51.4 51.2 51.4 50.9
*Bentonite and soybean meal mixed in proportion of 1:1.
fBentonite and soybean meal mixed in proportion of 2:3.
spoilage in Silage
Continued from page
spoilage progress of this stack in
table 2. We took samples from the
exposed end of the stack. Progress
was similar to the circnlar stack but
more rapid. Not much acidity de
veloped at any of the depths, and
consequently putrifactive bacteria,
judged b)' odor, were quite active.
Thermophilic bacteria were slight
ly more numerous in this stack.
Progress of Spoilage in Pilot Silos
In further tests of spoilage we
used small experimental stacks.
These were about 5 feet in diameter
and 6/2 feet high. Each one held
about 2 tons of silage. We put them
up in a shed on July 13, 1955. Two
men packed them by tramping.
After 2 months we opened them
and determined the extent of spoil
age. Stacks enclosed in a plastic
cover or metal sheet did not heat.
They settled 30 percent and were
good quality throughout.
Stacks left uncovered heated
from the start and settled 42 per
cent. They showed the same type of
spoilage as the large outdoor stacks,
except for less yellow-green silage.
By adding chemicals to the un
covered stacks, we increased the
amount of good silage in the lower
center from about 3 percent to
about 12 percent for those treated
with sorbic acid and to 13 percent
for those treated with sodium meta-
bisulphite.
The silage enclosed by plastic or
metal sheet has a clean acid odor
like sauerkraut. The pH was be
tween 4.1 and 5.1. Few mesophilic
bacteria were found and none to
only a few thermophilic ones were
found.
The wide band of dark brown si
lage around the good silage in the
open stacks had a pungent to flat
burned odor. The pH was 4.6 (5.4
with sodium metabisulphite add
ed). It had moderate numbers of
thermophilic bacteria. A thin upper
layer of brown silage between this
and the outside moldy layer also
possessed a pungent burned odor,
but its acidity was near neutral. It
carried many aerobic, spore-form
ing, thermophilic bacteria. The
outside moldy layer, as in field
stacks, was strongly alkaline, with a
pH of 8.1.
The work we have done so far in
dicates tliat the best way you can in
sure good silage is to keep out air
and prcN cnt loss of moisture. A dur
able plastic cover that seals the
stack completely to the ground
seems to do the job. (Project 237C.
Leader: George Semeniuk, Plant
Pathology Dept.)
Table 2. Some Characteristics of Silage at Depths of 8, 14, and 32 Inches From the
Exposed End of a Bunker Stack
Days After pH» Colorf Odort
Ensiling 8 in. 14 in. 32 in. 8 in. 14 in. 32 in. 8 in. 14 in. 32 in.
7 5.5 5.2 5.4 Gr.Y. Gr.Y. Gr.Y. F.Ac. Md.Ac. Md.Ac.
14 5.2 6.0 6.8 L.Br.Y. Gr.Y. Gr.Y. F.Ac. F.Ac.-Si.P. SI.P.
20 6.8 5.6 6.4 Br.Y. L.Br.Y. Gr.Y. Md.P. Md.P. Md.P.
28 8.1 5.6 6.4 Br. Br.Y. L.Br.Y. Str.Bun. Md.P. Str.P.
73 8.0 8.5 5.0 Dk.Br. Dk.Br. Br.Y. Str.Bun. Str.Bun. Sl.Ac.-Md.Bur.
t, t—See footnotes in table 1.
You may find your real property taxes
are harder to pay some years than others.
The reason this is true for South Dakota
farmers is there's no connection between
Property Taxes and Farm Income
John E.
The farmer in South Dakota of
ten finds it harder to pay his
property taxes in one year than in
another. This is true, to some extent
at least, for other individuals or
groups as well.
However, the farmer is especial
ly bothered by this problem because
of his changing income. Good
weather and high prices may in
crease his production and income.
In another year conditions may re
verse and the farmer finds himself
faced with a lower income.
As the farm property levies are
not affected by farm income, these
changing conditions make the taxes
much harder to pay in some years.
You are probably aware of this
condition. However, you may not
realize how much farm income fluc
tuates or what has happened to real
estate taxes in relation to income in
our state. We have gathered infor
mation on farm real estate taxes and
S2
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farm income for 1940 and 1945-54 to
find how these two are related (see
table 1).
In the table you can see that taxes
have risen sharply from 1946 to
1954. Only in 1954 did farm real es
tate taxes go down from the previ
ous year. In contrast, the net income
has been unsteady, going from a
high of $471.1 million in 1948 to a
low of $242 million in 1949. The
1949 net income was about one-
half as large as in 1948. However,
taxes increased by more than $2
million.
You can see how much harder it
was to pay the taxes in 1949.
In recent years the number of
farms have decreased in our state
so fewer farmers shared in the
farm income and in paying the
taxes. We reduced the net income
figures and farm real estate tax esti
mates to an average farm figure by
dividing by the number of farms in
H
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the state to make up for this dif
ference.
The purchasing power of the
dollar has also gone down during
this time, further lowering the real
value of the net income. However,
no adjustment was made for this as
we felt that it was not necessary to
show the general relationship be
tween net farm income and farm
real estate taxes.
To make it easier to compare
these figures we reduced them to
index numbers with 1946 equal to
100. You can see the comparison
graphically in the chart.
From the chart you can see the
highly erratic net farm income pat
tern for our state in contrast to the
increasing but more uniform farm
real estate taxes for the period. You
will notice that for 1947, 1948, and
1951 it was easier to pay taxes than
in the other years.
You may now wonder how we
can get more uniformity between
net farm income and farm real
estate taxes. It would be hard to
suggest, with any hope of achieve
ment, a plan that would adjust farm
income to correspond more closely
to farm real estate taxes. We can
not control farm prices effectively,
nor can we control farm production.
Therefore, adjusting farm real
estate taxes to our changing farm
income is more practical.
The problem of reducing the dif
ference between farm real estate tax
payments and net income will tend
to get worse in the future as more
tax revenue is needed. The higher
the property taxes go in relation to
net income, the harder they will be
to pay. Therefore, one solution may
be to look for sources other than
the property tax when more tax rev
enue is needed. Either an increase
in the sales tax or a state income tax
will tend to take more from the
farmer when his income is high
and less when it is low. Of the two,
the income tax will usually be more
effective in relating tax burden to
ability to pay.
Another method that might be
used is to exempt personal property
from taxation. This may require
substituting some other type of rev
enue to make up for the loss. Even
so, farmers would probably be bet
ter off with the change as they are
heavy personal property tax payers.
A third possibility is to change
the method of school financing.
Schools are the major recipients of
revenue raised by property levies.
Such levies can be reduced, or at
least not raised, if some other source
is used for school support or if
schools can be operated more ef-
83
ficiently under the present plan. In
either case the property tax burden
on fanners would be reduced.
Finally, farm property tax mill
rates could be tied to the farmers'
parity price ratio or some other in
dicator of farmers' financial well-
being. Such a plan would reduce
stability of revenue from the prop
erty tax. However, the state could
build reserves when farm income is
up to use when the income drops.
(Project 262. Leader: Max Myers,
Agricultural Economics Dept.)
Table 1. A Comparison of Farm Income and Farm Real Estate Tax Data
for South Dakota—1940, 1946-54
Cash Farm Net Inc. Av, Farm
Income in Costs of Net Inc. as % of Farm Net Inc. Inc. Before Av. Farm
S. Dak. Farm Pro- Rec. From Cash Farm Real Est. Before Real Real Est. Real Est.
Year (Gross) * ductionf Ag.t Income Taxes§ Est. Taxes Taxes II Taxes**
(millions) (millions) (millions) (millions) (millions)
1940 139.5 64 75.5 54.1 9.6 85.1 $1,175 132
1946 502.8 183 319.8 63.6 11.7 331.5 4,857 171
1947 679.6 236 443.6 65.3 14.2 457.8 6,752 208
1948 655.1 184 471.1 71.9 15.0 486.1 7,217 223
1949 559.0 317 242.0 43.3 17.3 259.3 3,876 259
1950 510.3 190 320.3 62.8 18.2 338.5 5,094 274
1951 604.4 187 417.4 69.1 19.1 436.5 6,629 290
1952 565.0 311 254.0 45.0 19.6 273.6 4,193 300
1953 533.7 243 290.7 54.5 21.7 312.4 4,832 336
1954 536.7 281 255.7 47.6 21.2 276.9 4,323 331
*U. S. Department of Agriculture, Agricultural Statistics and recent releases of the U. S. Depart
ment of Agriculture's The Farm Income Situation.
tDifference between gross cash farm income (column 2) and net farm income (column 4).
tU. S. Department of Commerce, Survey of Current Business.
§U. S. Department of Agriculture, Agricultural Statistics and recent releases of the U. S. Depart
ment of Agriculture's Taxes Levied on Farm Real Estate by years. Data is for Year of Levy.
llObtained by dividingnet income by estimated numberof farms in SouthDakota (Bureau of Cen
sus Farm Population Estimates).
••Obtained by dividirtg farm real estate taxes by estimated number of farms in South Dakota
(Bureau of Census Farm Population Estimates).
Benionite
Continued from page 80
We fed six lots of lambs at each
station, 25 lambs per lot at Brook-
ings and 24 per lot at Newell. We
full-fed these lambs shelled corn
and alfalfa hay. At Brookings we
fed them 0.1pound of soybean meal
and at Newell 0.15 pound.
There was little difference in
daily feed consumption between
the control and treated lots. The
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lambs fed powdered bentonite ate
the bentonite-soybean meal mix
ture as readily as those receiving
the granular bentonite or those fed
only the protein supplement.
The differences in daily rate of
grain and feed consumed per hun
dred pounds of gain were in favor
of the lambs fed the granular ben
tonite. These differences were quite
small and of little practical impor
tance. (Project 233. Leader: Leon
F. Bush, Animal Husbandry Dept.)
Pig Rations
Continued from page 69
plete mixed ration containing the
corn and oats mixture (lot 4). It is
hard to explain why this group was
so much more efficient than the oth
ers, although the amount of feed re
quired by lots 1, 2, and 3 is some
what high for pasture-fed pigs.
Lot 1, fed shelled corn and sup
plement free - choice, consumed
Creeping Alfalfa
Continued from page 77
parents and almost 2,000 offspring,
the parent-progeny correlation for
the degree of creep was 0.34 (not
significant). Therefore, we have
based our selection on superior
families instead of superior individ
uals alone.
For resistance to common leaf-
spot of alfalfa (described in the
Winter 1954 issue of South Dakota
Farm and Home Research), we have
been able to select effectively on an
individual merit basis (see table 2).
Over-all progress has been some
what slower than where selection
for all traits can be made on the in
dividual basis. Nevertheless, satis
factory advance has been made in
two generations of selection, and ex
perimental synthetic strains are
being produced now for more ex
tensive testing.
The golden yellow thread, sym
bolic ofthe root-creeping type ofal
falfa, has now led to superior selec
tions and strains in the hands of
plant breeders. The destiny of this
thread may soon be a new carpet of
green gold for our South Dakota
ranges and pastures. (Project 74.
more protein than we consider nec
essary to balance the ration. Includ
ing oats in the ration seemed to de
crease the need for protein supple
ment.
Feed costs were lowest for lot 4
because of the dilference in feed ef
ficiency. The price relationship be
tween corn and oats during the trial
also favored the feeding of oats.
(Project 268. Leader: R. C. Wahl-
strom, Animal Husbandry Dept.)
Leader: M. W. Adams, Agronomy
Dept.)
Table 2. Reaction of Creeping-Rooted
Selections and Their Intercross Progeny
to Alfalfa Rust and Common Leafspot
Rust Score Leafspot Score
1 = Resistant 1 = Resistant
Selection 5 = Susceptible 5 = Susceptible
Number Cional Parent Progeny Clonal Parent Progeny
CKL... ... 4.34 3.86 4.37 3.60
CK2„..„ ... 3.30 2.99 2.27 2.95
CK3..... ... 3.03 2.88 4.66 4.18
CK4_.... ... 2.29 2.65 2.52 3.18
CK5__ ... 4.04 3.14 3.22 3.26
CK6.„. ... 2.80 2.50 1.08 2.86
CK7.... ... 2.36 2.69 2.42 3.35
CK8_.._. ... 4.21 3.74 4.07 3.52
CK9-_.. ... 4.34 3.61 3.90 3.80
CK10.,_. ... 4.30 4.04 1.05 2.28
CKll..... ... 3.98 4.00 1.15 2.36
CK12.... .. 4.36 3.94 1.03 1.88
CK13 . 2.43 3.21 4.98 3.48
CK14.... . 1.67 2.89 4.50 2.86
CK15 . 2.40 3.15 3.23 3.00
CK16 ... 2.04 2.61 3.92 3.24
CK17 ... 3.63 3.62 4.95 3.64
CK18 ... 4.46 3.96 1.00 2.09
CK19.... ... 5.00 4.08 1.00 1.46
C:K20 ....... 3.52 3.94 1.00 1.76
CK2L....... 4.20 2.95 3.68 3.18
CK22........ 4.29 3.82 3.80 3.18
CK23.... ... 4.53 3.82 1.35 2.84
CK29.-...... 1.20 2.39 4.42 .3.72
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They proved themselves in
our climate lost winter—^ ^_^ i
C"^ / 7^inexpensive, easy-to-build
-f >^1*^
Jesse M. Rawson
''Phe last census shows that we
use and enjoy only a fourth as
many flowers and plants as the
United States as a whole.
Some people blame this on our
weather. Others say we don't have
enough interest or that the idea is
still new in many areas of our state.
But the main reason is simply that
good flowers and plants aren't
available.
Our widely seattered population
has made it unprofitable to start
greenhouses in all but the larger
cities. The large investment needed
to build a greenhouse is too much
for many communities to support.
Now cost no longer needs to be
a barrier to starting in the green
house or nursery business. We've
been testing a plastic greenhouse
for the last year and it grows excel
lent plants. You can build a plastic
greenhouse for about a tenth of the
cost of the glass type.
The main fault is that the plastic
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deteriorates during the summer.
You have to replace it every year.
However, the cost of the plastic is
low and it is cheaper to replace the
plastic annually than the glass
normally broken each year. Also,
except for an occasional hail storm,
glass breakage is worst in the winter
when replacement is difficult. You
replace the plastic in the fall when
the weather is still good.
For small growers or growers in
small communities the value of a
plastic greenhouse is apparent.
However, established growers can
also make good use of the new
building. One or more plastic green
houses could be built to handle the
spring plant business. In addition
to the low cost the plastic green
house also gives great flexibility.
For instance, in the spring, hot beds
can be attached to the house and,
by changing the pipes around, they
can be heated with the same burn
er as the house. The plastic can be
replaced in the summer with aster
cloth and you can grow such flow
ers as asters and dahlias which ben
efit from partial shade.
The flexibility isn't restricted to
the larger grower, though. You can
use the burner to heat brooder
houses, farm workshops, farrowing
pens, and other buildings on your
farm.
The first crop grown under the
plastic was chrysanthemums. We
used 400 potted plants timed to
bloom in late November and early
December. The clay pots were set
on the ground. Theseplants were as
good as plants grown under glass.
We are now growing calceolarias,
petunias, primroses, schizanthus,
and garden chrysanthemums in the
house. All are growing satisfactor
ily. While plastic does not transmit
light as well as glass, the plants
have not "stretched" or shown
signs oflack of light. Oneadvantage
is that light is diffused so there are
no shadows in the house.
Humidity has been high all win
ter in the house. A film of moisture
has always been present on the in
side layer of plastic. This has cut
watering in half. To date, we've had
Benches can be installed around the
walls of the plastic greenhouse.
no trouble with mildew or other
diseases which thrive under high
humidity.
The ()ctobcr 29 storm showed us
that tlie house can stand wind. Fa'cu
though winds reached 55 miles per
hour, there was no damage.
The idea for plastic greenhouses
comes from the University of Ken
tucky. The Department of Horticul
ture there developed and tested the
first ones. However, until now no
tests had been made this far north.
We adapted the original plans to
fitour needs. You may want to make
other changes to suit your needs.
A local grower has recently built
a plastic greenhouse using these
modifications. He put in a poured
concrete foundation instead of the
posts and 2x6 inch sill plate. The
heaterwas put outside in a separate
box, thus taking up no floor space in
the building. He built benches
around the walls in preference to
ground beds. The stack from the
vacuum blower was placed hori
zontally through the wall, thus ex
hausting gasses more directly.
If you run into any problems or
have any questions about building
a plastic greenhouse, write the Hor-
To save floor space, the heating unit
could he put outside in a separate box.
ticulture and Forestry Department,
South Dakota State College, Col
lege Station, Brookings.
A major advantage of the plastie
greenhouse is its low cost. While
costs will vary somewhat in differ
ent areas, here's about what a plas
tie greenhouse 18x40feet willcost.
Heater, blower, and
thermostat $225.00
Pipe, elbows, etc.
(6" galvanized) 85.00
Installation of gas tank 25.00
Tank rent (1 year) 24.00
Tubing, fittings, etc. from tank
to burner 12.00
Lumber No. 1 fir 95.00
Lath 5.00
Polyethylene plastic 45.00
Brackets, turnbuckles,
and misc. 27.00
Nails and tacker staples 5.00
$548.00
For about $150 more you can
double the size of the house, as the
first five items would be the same
for an 80-foot house.
Propane (L-P) gas costs about
18/2 cents a gallon. Cost of heating
for the 10-week period beginning
October 24 at the above rate was
$1.06 per day. We consider this a
good test period because November
and December 1955 were extremely
cold.
Construction
Our greenhouse was 18x 40 feet
in size. We laid out the site and dug
the post holes at 4-foot intervals
along the sides and ends.
At the corners, every 8 feet along
the sides, and on both sides of the
doors we put up 4x4 posts. We
used a 2 X4 post between the 4 x 4's
along the sides and nailed a 2 x 4
plate at the top of each post. The
plates were made by joining two
2 X 4's near the center of the house.
A 2 X6 baseboard was put around
The picturebelow shows how evenly the light is distributedin the plastic house.
S"STOVeP}PE--—
3'0"X2'2"VENT DOOR--
x2"X2" RAFTERS
roofer's FELT
A^"X2"CR0SSPIECES
\ UNDER RAFTERS
X. (PURLINS)
g
'GROUND LINE 6 GALVAN
IZED PIPES
NO' INTAKE
the outside at ground level and a
1x6 was put on the inside. The
sides and ends were pre-fabricated
and raised into position as units.
All wood touching the ground
was treated with a wood preserva
tive of copper napthenate or chro-
mated zinc chloride. One should
not use pentachlorophenol or other
phenolic compounds as their fumes
will kill or severely injure plants.
After squaring the sides and ends
weput up the 2 X4 ridge. The ridge
is held by 2x2 sash bars at 2
foot inter\'als. We gave the roof a
40-degree slope for better snow
slippage. Two longitudinal purlins
were put under the sash bars on
each side of the roof. To give the
house more strength and hold the
sidestogether, we placed2x2 cross
braces across the house above the
upper longitudinal purlin. For ad
ditional bracing we stretched No. 9
wire diagonally from the ridge to
the plate on each side of the roof.
It Wcis heldin place withlargescrew
eyes and tightened with turn-
buckles. The doors and ventilators
were made of inch material.
Before putting on the polyeth
ylene plastic we removed sliversand
rough spots on the wood to reduce
the chance of tearing the plastic.
The outside layer was 3 mil (0.003
inch thick) polyethylene 50 inches
wide. We put it on horizontally
across the sash bars and lapped
about 3 inches. Th(; plasticwas held
in place with staples and nailed
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lath. We used 6 penny, 2 headed
nails so we could remove them
easily.
For the inner layer we used
0.0015 incli thick polyetliylene. It
was tackcnl on the inside of the sash
bars and uprights, making a dead
air space between the two layers
of plastic. Instead of laths to secure
the inner plastic we used 2-inch
strips of roofing felt and tacked it
to the wood.
Heating
A new type L-P bottled gas burn
ing heater was installed after the
house was covered. It has two parts,
a vacuum blower and a 160,000
BTU burner with a thermostatic
control. The gas can not escape into
the room, for the blower starts be
fore the burner. If the pilot light
goes off, the gas flow shuts off
automatically.
It is desirable to use about 225
feet of 6-inch pipe for greatest heat
efficiency. In addition to length of
pipe, it is recommended to run the
pipe around the perimeter of the
greenhouse. With an 80-foot house
you would place the burner at one
The heating unit used in the plastic
greenhouse burns propane (L-P) gas.
« I "
end and tlie blower at tlie opposite
end. With a 40-foot house, the pipe
has to run double to get in 225feet.
Then both burner and blower are
at the same end.
All joints were sealed with fur
nace cement and asbestos paper.
With the vacuum-type system the
pipes don't have to be level, so we
put them underground at the door.
They are 8 inches from the inside
wall and the bottom one is 4 inches
off the floor.
By placing the pipes near the
floor, cold air entering the building
through the walls is warmed before
it reaches the plants. As the heat
slows down at the elbows, more
heat is given off and the cold corn
ers are warmed. By simply adding
elbows and pipe, cold spots which
may develop can be eliminated.
The temperature range depends
on the thermostat. At first there was
only a 3-degree spread. However,
this has increased considerably as
the thermostat is becoming less ef
ficient. We think this is because the
thermostate isn't well adapted to
the moist air in greenhouses.
To provide the air need for com
bustion, we ran a lO-inch intake
pipe through the wall near the
burner. It is recommended that you
provide I square inch of fresh
air intake for each 1,000 BTU of
heater capacity.
The advantages of this house as
we see it now are low original cost,
reasonable heating and mainten
ance costs, great flexibility, ability
to withstands wind, snow, and hail,
and the need for less frequent
watering. (Project 286. Leader:
Jesse M. Rawson, Horiticulture
Dept.)
Y "U CAN ADD c:oDOK and variety to
your meals with South Dakota-grown
plums. They also eoutribute variable
amounts of aseorbie aeid as well as small
amounts of other vitamins and minerals.
Many varieties of plum trees are suited
for our elimate. You maybe familiar with
the small, tart red or purplish fruit of the
wild plum tree that grows along ravines
or in pastures, groves, and shelterbelts.
Cultivated varieties have been developed
that eau be grown in this state. These
trees are hardy and produce fruit that
can be used for eating fresh, cooking, or
preserving for winter use.
SOUTH /DAKOTA PLUMS
by Beth Alsup,
Lida Burrill,
and Grace Wangberg
Plum trees are usually small, often
about the size ofa large bush. They start
to bear younger than apple trees and are
good producers, though not as long-lived
as many fruit trees. As they are stone
fruit trees, you should keep them cleanly
cultivated.
Most plum trees are not self-pollinat
ing so you'll need another tree for
a pollinizer. Pollinizers may also bear
good fruit. Becommended pollinizers are
South Dakota and Kaga for true plum
trees and Compass and Nicollett for
cherry-plum hybrids.
Plums make delicious jelly.
Plum Varieties
Here are the varieties, suitable to
South Dakota, you will want to
consider when you select plums for
your orchard.
WILD PLUM
South Dakofa—probably the best
known native wild plum. It is
especially hardy, serves as a good
pollinizer, and produces a deli
cious fruit with red skin and
yellow flesh.
PLUM-PLUM HYBRIDS
Waneta—d hybrid of the Japanese
(California) and the native wild
plum. The Waneta is large, pur
plish-red, very juicy, and sweet.
Underwood—d hardy, early-ripen
ing tree which produces large,
red, sweet, juicy fruit.
Kaga—d hybrid of the wild plum
and the apricot plum of China.
Serves as a good pollinizer and
produces an apricot-flavored
plum for eating fresh or cooking.
Tecumsch—especially hardy and
early ripening. Bright red or blu
ish-red skin and yellow flesh.
CHERRY-PLUM HYBRIDS
Sapa—d very productive, early-
bcaring bush tree which bears
a dark, almost black-to-the-pit
plum. Delicious for eating fresh,
cooking, or jelly-making.
Opata—deliciously sweet to eat
fresh. It has a light greenish flesh
and blue skin.
Honeydew—dn early ripening hy
brid with light greenish flesh and
a shiny dark purple skin. Delici-
Tabie1.Ascorbic AcidContentofPlumsGrownat tbeSouth Dakota
Experiment Station
Ascorbic Acid
Color (mg./gm.)
Variety Skin Flesh Fresh Frozen*
Champa Dark purple Light 17.7
Tawena Bright red Light 13.4
Honcydew „ _ Medium purple Light 12.6 9.6
Sapa .. Purple Dark 11.3 10.8
Etopa Dark purple Dark 10.2 10.2
Enopa .. Purple Light 9.6 8.1
Ojibwa Red Light 9.2 9.5
Chcresota . Dark red Light 9.0 7.5
Opata Medium purple Light 8.7 7.9
Febling Bright red Light 8.7
San Seta Red & yellow Light 8.1 10.9
Underwood ___ Red & yellow Light 6.8
Wastista Red & yellow Light 6.4
*Held in frozen storage for approximately 1 year.
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Plum slump—a colorful hot dessert.
ous for cooking and jelly-making.
Plums contain varying amounts
of ascorbic acid, as well as small
amounts of other vitamins and min
erals. We made ascorbic acid tests
on 13 varieties grown by the
Horticulture Department in 1952.
Amounts of ascorbic acid per 100
grams of fresh fruit varied from
slightly over 6 grams to more than
17 grams (see table 1). About a
year later we ran tests on plums
that had been frozen. We found
that they lost very little of their
ascorbic acid during frozen storage.
How To Freeze Plums
Plums freeze well either whole or
pitted with sugar added. If you
havelittle storage space, you should
pit the plums before freezing. How
ever, freezing plums whole and un-
sugared has certain advantages.
The color in light-fleshed varieties
will be better preserved and there
is less time from the tree to the
freezer.
Use only well-ripened, fresh
plums for freezing. Here are the
general preparations.
Whole plums, plain—Wash the
plums and remove any over-ripe or
partially spoiled plums. Shake off
excess moisture and pack in freezer
cartons. Freeze immediately. Pit
ting is easily done by halving or
quartering while still frozen, just
prior to using.
Pitted plums, sugared—Wash the
plums and remove spoiled or over
ripe plums. Halve or quarter plums
and remove pits. Add 1 part sugar
to 6 parts plums. Pack in freezer
cartons and freeze immediately.
This amount of sugar will not com
pletely sweeten most varieties so
additional sugar can be added
when preparing plum dishes.
Plum Recipes
Though these South Dakota-
grown plums are seldom seen in
stores, you may have or want to
plant some on your farm, particu
larly in a shelterbelt. Therefore,
we've developed and standardized
some recipes for their use.
PLUM COBBLER
% cup butter
IV2 cups sugar
1 cup flour
V2 tsp. salt
V2 cup milk
l'/2 tsp. double acting baking powder
2 cups plums (pitted, fresh or frozen)
2 tsp. lemon juice
l'/2 cups boiling water and juice
Cream butter and '/z cup sugar. Sift
together flour, salt, and baking powder.
Add milk and dry ingredients alter
nately to creamed mixture. Spread bat
ter in 4x6x3 inch pan (or 8x8x2 inch
pan). Cover with plums. Sprinkle 1 cup
sugar and lemon juice over plums. Pour
the boiling waterand juiceon top of the
plums. Bake at 350°F. for 1 hour.
Continued on page 116
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requirements
Jeo-o-oj JAMES RIVER BASIN
L. O. Fine'
The cropping systems normally On fields where return of crop
used in east central South Dako- residues, growth of legumes, and
ta are primarily nitrogen-depleting, return of farm manures have been
That is, the combined operations of faithfully practiced, nitrogen defi-
tillage, seedbed preparation, and cicncics arc seldom observed. With
actual crop removal tend to steadily our extensive type of farming, how-
decrease the nitrogen content of the ever, only a part of each farm nor-
gQp mally receives this kind ofattention.
This progressive decrease of the To illustrate how serious this re-
total nitrogen in the soil is reflected duction in nitrogen content of soils
in the amount of nitrogen that oc- is, a few analyses are quoted in
curs in simple forms available for table 1, showing what has hap-
crop use. In time the level of avail- pened as aresult of cropping for the
able nitrogen becomes so low that past60 or 70 years,
crop yields and quality are seriously It is seen Aat the total nitrogen
reduced. The soils are then known content of the above soils has
as "nitrogen-deficient soils." dropped as much as 43 percent as
a result of cropping operations. In
Table 1. Reduction in Total Nitrogen practically all soils, the fractions of
Content of Soils in the James River Basin the soil nitrogen lost fiist are the
as a Result of Cropping* more easily decomposed, leaving
=rrY~ —resistant, less easily mineralized
o?Xgin Cuhivadon compounds, further aggravating
Soil Type (% Total) (% Total) the nitrogen problem. Thus, both
Houdek loam _Z7o:279 0:169"" --eduction in total amount rfBeotia silt loam_ 0.290 0.204 .soil nitrogen potentiallpvailable to
Harmony silty clay I"®'
0.340 0.294 first combine to leave us m a pre-
Cavour silt loam.._. 0.292 0.199 dicament which now requires im-
*Data from "Descriptive Legend for Spink 'Joint employee; Agronomist, S. D. Experi-
Co., S. D. Soil Survey" by F. C. Westin and ment Station, and Soil Scienti.st with the Soil
G. J. Buntley. J. R. McHenry, analyst. Soils and Water Conservation Research Branch,
Laboratory, USDA, Mandan, N. D., 1951. USDA.
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mediate attention on practically all
of our land in the east central part
of the state.
The question naturally arises,
how can we determine the nitrogen
needs of crops, and how can we
meet these needs?
There are at least five means of
detecting and evaluating the nitro
gen needs, as follows:
1. The appearance of plant defi
ciency symptoms—firing of lower
leaves of corn or a pale green color
of most any crop in the active
growth stages.
2. Reduced or declining yields of
crops when drought or other fac
tors are not directly responsible.
3. The use of field test plots.
4. Soil tests and soil treatment
history.
5. Plant tissue analyses and tests.
Field test plots are used extensive
ly and soil and plant tissue tests are
put to limited use in study of nitro
gen needs of soils in the JamesRiver
Btisin by Agronomy Department
and U. S. Department of Agricul
ture personnel. Results and general
recommendations from experiments
in the northern part of the basin
conducted on development farms
operated by the U.S. Bureau of
Reclamation are presented to help
farmers understand this fertility
problem. Much of the data are from
irrigated crops and thus are of value
to present and prospective irrigators
in th(> area.
Short Term Experiments
Table 2 presents the yield re
sponses of several 1-year experi
ments conducted at the Huron and
Redfield development farms with
various crops in recent years.
The data of table 2 indicate the
general trend of diminishing return
for each added increment of nitro
gen with most crops; however, re
sults vary with crop, year, and
location. The fact that fallowing
makes soil nitrogen available to the
succeeding crop is well illustrated
by the lack of fertilizer response of
corn after fallow.
Long Term Experiments
Longer term rotation experi
ments, also combining various fer
tilizer applications, have been con
ducted at Redfield since 1949. The
nitrogen responses of corn and
wheat obtained in two rotations,
one of which was irrigated and one
not irrigated, are shown in figure 1.
Thisis theway potatoes responded to fertilizer in the James
River Basin. Nitrogen made quite a difference.
f' •'
MON-IRRIG/^ED ROTATIOKIS
NITROGEN RATE-30 LBS. N PER ACRE
CORN WHEAT
CORN-WHEAT
ROTATION
CORN WHEAT
corn-wheat-
alfalfa-ALFALFA
ROTATION
MO MITROGEM
IRRIGATED
NnROGEN RATE-60 LBS. N PER ACRE
CORN WHEAT
CORN-WHEAT
ROTATION
CORN WHEAT
CORN-WHEAT-
ALFALFA-ALFALFA-
ROTATION
"ROGEN fertilized
Figure 1. Seven-year average effect of nitrogen fertilizer on corn and wheat yields
on Beotia silt loam, Redfield (1949-55), in irrigated and non-irrigated rotations.
It is noted that the response to
nitrogen is mneh less in the 4-year
rotations having 2 of the 4 years
in alfalfa than in the 2-year rota
tions with no alfalfa. This is as ex
pected and is true of the irrigated
and non-irrigated crops alike. The
trend of decreasing response with
time in the legume rotations has
been very definite, to the point that
in the last 3 years corn has not
shown any significant response.
Yields were even slightly depressed
in 1953and 1954. Wheat yields were
also slightly depressed in 1955.
However, the first 4 years that the
experiments were run, paying re
sponses occurred in all rotations,
irrigated or non-irrigated.
The best return for money ex
pended on fertilizer is indicated by
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the use of 30 pounds of nitrogen on
non-irrigated wheat, with no alfalfa
in the rotation. In this case, an aver
age wheat yield increase of 9 bush
els per acre was obtained. The
poorest return is for nitrogen ap
plied on corn after alfalfa.
It will be noted from figure 1 that
corn yields (not irrigated) aver
aged better on land not previously
cropped to alfalfa than on land in
alfalfa immediately preceding corn.
This is true because in 1952 and
1955 corn was a failure due to
drought on land where it followed
alfalfa, and the zero yields are in
cluded in these averages. Non-irri
gated corn not following alfalfa,
however, produced good yields in
1952and 1955. In years of more nor
mal rainfall, corn following alfalfa
Table 2.Crop Responses toNitrogen Fertilizers
N Rates and Percent Yield Increase
Over Control Plot
N % N % N Vo
Rate Incr. Rate Incr. Rate Incr.Location
Huron*
Huron*
Redfield*
Redfield*
Redfieldf
Redfield*
RedfieldJ
Brome grass Houdek loam
Ree wheatgrass Houdek loam
80 228
80 174
80 184
160 249
160 233
Brome grass
Orchard grass
Potatoes
Beotia silt loam 40
Beotia silt loam 40
Beotia silt loam 60
Beotia silt loam 50
Beotia silt loam 40 4.4 120
*Irrigated.
IAverage of five varieties.
JNot irrigated, but following i year of fallow; control jilots yielded 75 bu/A.
has outyielded corn on land where
alfalfa has not been grown. In these
experiments, the alfalfa is plowed
in May and thus severely depletes
soil moisture before corn planting.
The place of nitrogen fertilizer
use in the James River Basin at this
time appears to be primarily on
small grains; secondly on tame grass
hay orpasture when adequate mois
ture is present or irrigation will be
used; and thirdly,on corn and other
row crops when a legume has not
been on the land in the 2 or3 years
immediately preceding. Theamount
to be applied in any ease, of course,
must be determined from soil test
information, cropping history,
knowledge of the soil type, and
moisture conditions.
(Project 173. Leader: L. O. Fine,
Agronomy Dept. Cooperative with
Soil &Water Conservation Research
Branch, ARS, USDA.)
NEW PUBLICATIONS
C123 Better Agriculture Through Research
Shows the accomplishments of nearly 70 years of agricultural research
mSouth Dakota. An interesting history with numerous pictures.
C124 Agricultural Research at the Central Substation
Reports research progress at the Highmore substation. Valuable infor
mationfor farmers and ranchers in central South Dakota.
B456 Preventing Selenium Poisoning in Growing and Fattening
Pigs °
Organic arsenicals give protection against selenium poisoning in
growing and fattening pigs. Recommendations and precautions for
their use are presented.
This profile shows
Cavour soil. Area
(10) is claypan.
PRELIMINARY REPORT FROM THE
CLAYPAN
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RESEARCH FARM
B. L. Brage
CLAYPAN SOIL is founcl Oil lliuch of
the level land in the James River
Valley. This soil tends to depress
erop growth. It is a solonetz com
plex soil and is also found occasion
ally in other parts of the state
-mostly west of the James River
Valley.
The claypan soil is usually asso
ciated with other soils. Therefore,
even though the terrain looks uni
form, farmers get a patchwork ef
fect in crops that grow in these
areas. In dryyears, especially, crops
will vary greatly inheight andvigor
(see figure I).
During the summer of 1953 tlie
Experiment Station leased 10 acres
near Plankinton for a claypan re
search farm. The soil on this farm
is a Cavour-Bonilla-Cresbard com
plex.
Of the three soils, Cavour is
least favorable for crop growth. It
is characterized by a leached gray
98
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layer (An horizon) at from 4 to 10
inches below the surface and by a
very compact claypan layer (Bn ho
rizon ) just below the leached layer.
The research farm has a high per
centage of Cavour soil—found in
the shallow swales.
Bonilla soil is the best of the three
soils for crop production. This
deep, friable soil is found on the
gentle rises in the experiment area.
When found by itself, Bonilla soil
has no serious limitations. How
ever, when it occurs with Cavour,
problems arise, for each soil needs
a different type of management.
Cresbard is an intermediate soil
for crop production. It has a
leached gray layer similar to Cav
our (but usually at a slightly great
er depth in the profile); however,
the subsoil is more friable.
In the spring of 1954 we divided
the research farm into plots. Most
of the acreage is being used in a
rotation experiment. Ten rotations,
four major crops, two levels of
phosphorus, and two times of fer
tilizer application are included in
the experiment. Each is replicated
four times for a total of 640 plots.
The rotations and crops are shown
in table 1.
Conducting the Experiments
Each of the major plots (1/30
acre)is split in half. We apply 30
pounds of phosphorus pentoxide
per acre to half of the plot. The
other half receives no phosphorus.
The sub-plots are also split. With
the fertilized plots, one-half of the
plot is fertilized in the fall and the
other half in the spring before
planting time. Legume crops in the
rotation were planted in April 1954
with oats as a nurse crop. Fair to
good legume stands were attained
in all cases. All other crops were
grown for the first time in 1955.
During the summer of 1954 we
sampled the soils in the rotation
experiment. Auger samples were
taken from the 0- to 7-inch and 7-
to 16-inch levels from each plot.
Enough sample was taken for both
physieal and chemical studies. Soil
cores and natural clods were col
lected from the horizon (the
claypan when present).
Figure 1. A claypan area is revealed
by the shorter, paler corn (center).
In 1955we harvested all the plots
for yield data. We can make only a
few comparisons n o w because
crops in some of the rotations will
not be following the right crops
until 1957. These yield comparisons
are: (1) the effect of fertilizer on
crop yields, (2) the effect of man
ure on crop yields, (3) the effect of
subsoiling, and (4) the benefit of
sweet clover and alfalfa as green
manure crops. One should consider
that the results were obtained from
only 1 year's data.
Effect of Fertilizer. Thirty
pounds of nitrogen fertilizer in
creased the yield of wheat 2 bush
els, rye 6 bushels, and oats 14 bush
els per acre. Corn was so badly
damaged by borers and drought
View of the new 10-acre
claypan research
farm. Rotations and
fertilizer trials are now
in progress here.
Table 1.Crop Rotation in the Claypan Experiment
Rotation Crops in Rotation
1—Rye Corn Oats-j-Alf. Alfalfa
2—Rye Corn Oats-|-Sw. Cl. Sw. Cl. Fallow
?—Rye (^orn Oats Fallow
4—Rye C^.orn Oats Wheat
5—Rye+N* Corn-f-N Oats-|-N Wheat-|-N
6—Rye Corn-j-Mt Oats Wheat+M
7_Rye+Nt Corn-j-N Oats-[-N Wheat-f-N
8—Alfalfa Corn Oats-}-Alf. Alfalfa
9—Oats-j-Sw. Cl. Corn Oats-f-Alf. Wheat
10—Oats-f-Sw. Cl. Sorghum Oats-)-Alf. Wheat
•Thenitrogen in rotations 5 and 7 isapplied toeach crop in the rotation at the rate of30pounds
per acre.
tThe soil in rotation 7 is chiseled at 4-foot intervals to a depth of 20 inches after the rye and oats
crops are harvested.
l:The manure in rotation 6 is applied at the rateof 15 tons per acre before corn and 5 tons per acre
before wheat.
that we didn't take grain yields.
Forage yields from corn were not
significantly affected by the use of
nitrogen fertilizer. Phosphorus did
not affect the yield of any of the
four grain crops or the alfalfa. Al
falfa averaged 2.5 tons of hay and
85 pounds of seed (third crop) per
acre without fertilizer. This was
probably the best cash crop on the
experiment in 1955.
Effect of Manure. Manure did
not increase the yield of corn forage
or wheat in 1955. There were no
detrimental effects either, although
the past summer was especially hot
and dry in July and August.
Effect of Subsoiling. We couldn't
make a fair comparison between
com on subsoiled land and corn on
land not subsoiled because only for
age was harvested. There was no
difference between the two treat
ments when forage yields were
compared. Wheat yields were not
increased by subsoiling either.
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Effect of Green Manure. There
was no increase in stover yield
when corn followed sweet clover
green manure or in grain yield
when wheat followed an alfalfa
green manure crop. Both green
manure crops were turned under
in the fall of 1954. The corn forage
yield was considerably less when
corn followed sweet clover. We ex
pect benefits from green manure in
more normal years and after the ro
tations have been run longer.
Fertilizer Experiments
On Outlying Farms
A number of fertilizer experi
ments also have been placed in
other areas on soil similar to that
for the rotation experiment. The
purpose is to determine the rate
and kind of fertilizer to use on clay-
pan soils.
Rye Experiments. We ran two
experiments with rye in 1955. In
one case rye followed fallow and in
the other rye followed oat stubble.
Yield results are shown in table 2.
When rye followed oat stubble,
the return from fertilizer was spec
tacular. The higher nitrogen treat
ments (40 and 60 pounds) in
creased yields 11 to 12 bushels per
acre. As 40 pounds of nitrogen cost
about $6, this gave a good return
when only nitrogen (40-0-0) was
used.
There was little, if any, response
to phosphorus.
Rye following fallow yielded
about 12 bushels more per acre
than well-fertilizer rye following
stubble. The main reason for this
extra yield was that more moisture
was stored by fallowing. Enough
nitrogen was released by fallowing
and there was enough available
phosphorus in the soil to produce
a crop of rye.
Placement Experiments. Two
experiments were run to compare
applying fertilizer with the seed
and broadcasting after planting.
The one with wheat was done in
1954 and the one with oats in 1955.
The experiments were split plot in
design and replicated four times.
Each major treatment (fertilizer
rate) was split in such a way that
the fertilizer was drilled with the
seed on one half and broadcast on
the surface after seeding on the
other half. The fertilizer carriers
were ammonium nitrate, treble
super-phosphate, and potassium
chloride. Both the oats and wheat
were on stubble ground.
As in the rye experiment, nitro
gen was the most limiting element.
Wheat yields were tripled by
higher rates of nitrogen in 1954, and
oats yields were increased by as
much as 50 percent by the same
Table 2. Effect of Fertilizer on
Yield of Rye
Treatment*
Yield in Bu/A
After Fallow After Stubble
0- 0-0 41.5 16.9
0-40-0 39.3 15.2
20-40-0 44.4 24.6
40-40-0 43.6 29.4
60-40-0 43.3 29.0
40- 0-0 41.3 28.0
40-20-0 43.0 28.1
40-60-0 44.4 29.4
L.S.D. at 5% Not
level significant
*The first figure refers to pounds nitrogen, the
second to pounds phosphorus pentoxide, and
the third to pounds potassium oxide applieti
per acre.
rates in 1955 (see table 3). Neither
phosphorus nor potassium had a
significant effect on yield, but there
appeared to be a slight trend for
phosphorus to increase yields in
both years.
In 1954, drilling fertilizer with
the seed was the most beneficial for
wheat. An average of about 2 bush
els per acre more was obtained
by applying the fertilizer with the
seed than by broadcasting. There
was no difference between the two
methods on the oats in 1955.
A number of other experiments
in the state show that mixed ferti
lizers usually give greater yield in
creases when placed with the seed,
ffowever, it has been noticed that
nitrogen fertilizer can damage
germination of small grains. So to
be safe, it is suggested that nitrogen
fertilizers (especially at high rates)
not be placed in close contact with
the seed. Corn is even more sensi
tive to this type of damage.
Continued on page 108
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RESEARCH IS UNDER WAY TO CONTROL PASTURE AND RANGE
C. J. Mankin and J. G. Ross
Forage and range grasses are at
tacked by many destructive dis
eases caused by fnngi and bacteria.
Leaf spots destroy leaves; seedling
blights cause poor seedling stands;
root rots seriously reduce the yield
and vigor of the plants; and smuts
and ergot destroy seed.
These grass diseases not only re
duce the yields but also the nutri
tive value of hay and pastures.
They weakenplants to drought and
winter injury and lower the yield of
seed so much that volunteer reseed-
ing on the range is greatly reduced.
We are carrying on research
aimed at controlling these diseases.
The Plant Pathology Department is
conducting the research in coopera
tion with the grass breeders in the
Agronomy Department.
Leaf Diseases
Brome grass is one of our im
portant hay and pasture grasses in
South Dakota. Therefore, we are
trying to find ways to control the
major leaf diseases of this forage
gra.ss (see figures 1-4).
The most destructive leaf killing
disease of brome grass is brown leaf
spot (Helminthosporiwn bromi)
shown on the cover. Through breed
ing, testing, and selection for dis-
Figure 3. Purple brown
spot on brome. Brown
leaf spot resistant se
lections are susceptible.
Figure 4. Eye spot on
brome. Not widespread
but damaging to some
clonal lines or stains.
Figure 5. Seedlings of
crested wheatgrass in
pot at left are infect
ed by seedling blight.
IfiJ
I
IS ]
ri-
4.
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Figure 1. Selenophoma
leaf blotch on brome.
It is a serious disease.
Figure 2. (right). Bac
terial blight on bronie. It
infects various grasses.
ease resistance we can get satisfac-
t o r y resistance. In greenhouse
experiments we have inoculated
different strains of brome grass
with brown leaf spot. The disease is
not able to produce the large type
spots that typically develop in the
strains commonly grown by farm
ers. The resistance reduees damage
and the leaves stay alive and green
until harvested or mature.
Unfortunately, however, many of
tlie plants resistant to brown leaf
spot are quite susceptible to purple
brown spot (Stagonospora hroini)
shown in figure 3. For the most part
purple brown spot is a minor dis
" It • !
ease but it could become important
if the brown leaf spot resistant se
lections were widely grown. We
know of variation in susceptibility
for most brome leaf spot diseases
(Selenophoma leaf blotch caused
by Selenophoma hromigetui, bac
terial blight—Xanthomonas translu-
een.y var. eereaJis, and eye spot—
Omilaria pnsilia), but so far satis-
factoiy resistance has not been in
troduced into a eommereial strain.
Seedling Blight
Bad weather or poor seed are
often blamed for poor stands of
grass when the real trouble is often
Figure 6. Root devel
opment of crested wheat
grass, right, is affect
ed by seedling blight.
Figure 7. Left - right,
smut on downy cheat
grass, green needle
grass, smooth brome.
Figure 8. Left-right,
ergot on brome, slen
der wheat, quackgrass,
and desert wheatgrass.
I
Table 1. The Effect of Seed Treatment on the Stand of Wheatgrass Varieties Grown at
Brookings, South Dakota
Crested Wheat
Kaie/Bu.
and Method
Funsicide of Application
Thiram 6 oz. Slurry
Arasan 6 oz. Slurry
Orthocicle 75 4 oz. Dust
Av. No. Av. No.
Plants Percent Plants Percent
Av. No. Av. No.
Plants Percent PLants
Emerg- Increase Emerg
ing in Stand ing
1955 1954
Av. No.
Percent Plants Percent
Increase Emerg- Increase Emerg- Increase Emerg- Increase
Yi oz. Dust
54.6 137.4
54.0 135.6 112.^
119.0 103.4
121.0 105.2
138.0 120.0
168.0 146.0Agrox
Ck. (No
treatment) 120.6 100.0 115.0
158.0 101.2
112.4 202.0 127.8
116.8 156.0 98.7
100.0 158.0 100.0
caused by soil-borne fungi that
attack and kill the germinating seed
or young plant. This trouble can he
serious and is difficult to control
{see figures 5 and 6).
Here's how serious it can he. Dur
ing the regrassing program of the
1930's, grass seed was sown on
153,000 acres. The stands were un
satisfactory, even after reseeding
three or four times.
This failure was largely due to
seedling blight, a soil-borne seed
ling disease. Drought was only one
of the limiting factors in getting
stands. We soon found that when
field soil from the areas was brought
into the greenhouses and planted
to the same seed, the seedlings still
failed, even when properly watered.
However, when the same soil was
treated to kill the disease organisms,
the seed germinated normally and
produced good stands of vigorous
plants.
Seed treatment is not the whole
answer to the problem of seedling
blight, but you can get some im
provement in the stand of crested
wheatgrass and other wheatgrass
species by treating the seed with
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fungicides suchas arasan, orthocide
75, or agrox (see table 1).
In 1954 we got very good re
sponse to seed treatment and the
stand was increased from 33 to 88
percent. However, we got no in
crease in stand in 1955. Tall wheat-
grass and Ree wheatgrass respond
ed the same way. Although one can
sometimes get better stands by
treating seed, he can not complete
ly control the seedling blight be
cause seed treatment protects only
during emergence and not against
late developing root rots.
Greenhouse tests have shown
that certain selections of crested
wheatgrass produce and maintain
acceptable stands when grown in
soil infested with some of the blight
producing organisms. Since this re
sistance seemsto be genetic, further
breeding, testing, and selection
may give strains of crested wheat-
grass that are resistant to seedling
blight.
Before we can make more rapid
progress, we need information
about the distribution, persistence,
and interrelationship, and number
of organisms that makeup the eom-
plex soil fungi that cause seedling
blight of grasses. We must also find
the effect of moisture and tempera
ture on seedling blight develop
ment.
Mature Root Rot
The problem of root rot of mature
grasses is important from the stand
point of maintaining vigorous grass
land. We know that the depletion
of stands in range grasses is often
due to various root-rotting soil or
ganisms.
The control of these diseases
poses a difficult problem. Practical
methods of control are needed. This
prevents the use of certain possible
control measures, espeeially on
large land areas such as the range.
So far little has been done about the
possibility of root rot resistance.
However, this is worth considering.
The limited amount of work done
toward controlling root rot in ma
ture plants indicates that the judi
cious use of fertilizers offers the
most promise. Fertilizing pastures
and seed fields is valuable, but fer
tilizing ranges might not always be
economically feasible. However,
work along such lines might giveus
valuable information about the con
trol of mature root rot.
Diseases Affecting the Seed
The smuts and ergot are the main
diseases that destroy grass seed
whenthe headsare beingproduced.
The smuts mainly infect the heads
and destroy the seed, but they may
also attack the leaves and stem (see
figure 7). Ergotalways destroys the
seed (see figure 8). The seed-de
stroying diseases are important in
range grasses because one wants
some voluntary reseeding.
Smuts are quite common and
widely distributed on range grasses
in South Dakota. Generally, little
attention has been given to the con
trol of grass smuts. Many grass
smuts can b(> controlled by seed
treatment. When the need arises,
smut resistant strains may be devel
oped since it seems that genetic re
sistance is present in various species
of range grass.
Like the smuts, ergot is wide
spread on range grasses in more or
less abundance. The ergot fungus
not only destroys the seed but also
produces an alkaloid that is poison
ous to livestock. Ergot may also be
responsible for abortion in cattle
grazing on the range or fed hay
which has toxic amounts of ergot in
the heads.
The Research Under Way
We are studying the nature, de
velopment, and distribution of the
various foliage diseases of brome
grass and seedling blight of crested
wheatgrass. Isolations from dis
eased field plants have been made
and pure cultures of the organisms
are used to produce the disease in
the greenhouse. We can then rate
the disease-resistant qualities of in
dividual selections. The disease
reaction of individual selections to
infection under field conditions is
being evaluated each year.
Through breeding, testing, and
selection, the prospects of increas
ing disease resistance in brome
grass and crested wheatgrass for
your grasslands and pastures seem
quite good. (Project 250. Leaders:
C. J. Mankin, Plant Pathology
Dept.; and J. G. Ross, Agronomy
Dept.)
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encephalomyeliti!
G. S. Harshfield
^T^en years ago an infectious dis-
ease of cattle called sporadic bo
vine encephalomyelitis (SBE) was
recognized in South Dakota for the
first time. Since then this disease
has shown up in several herds in
the eastern part of the state—but
usually not over four or five out
breaks a year.
SBE was first diagnosed in Iowa
in 1940 and proved to be an infec
tious disease caused by a virus.
Cause of SBE
Sinee the recognition of SBE in
South Dakota, the Veterinary De
partment has been conducting ex
perimental work on the disease.
Early findings agreed with those of
Iowa. By transferring five strains of
virus recovered from outbreaks to
chicken embryos, SBE virus has
been kept for laboratory work. One
strain recovered from an outbreak
in 1947 has been transferred from
embryo to embryo over 100 times.
The virus has been kept infec
tive more than a year by freezing
infected embryo fluids and tissues.
While penicillin and streptomycin
do not reduce infectivity, terramy-
cin and aureomycin treatments of
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the virus either lower or destroy in
fectivity. The virus is quickly de
stroyed by common chemical disin
fectants.
Through the cooperation of Dr.
H. A. Wenner, University of Kansas
Medical School, who conducted
tests with viruses from South Da
kota and Missouri cases of SBE, the
virus has been identified as being in
the psittacosis group. This virus is
similar in many of its characteristics
to the agents that cause psittacosis
among a large number of birds as
well as in domestie fowl and man.
Symptoms
When an outbreak of SBE occurs,
it has been noted that more of the
young animals than adults develop
symptoms. These symptoms are
also more severe and the death loss
higher among calves. In 21 herds
totaling 1,774 animals, 5 percent of
the yearlings and adults and 25 per
cent of the calves developed symp
toms. Of these, 28 percent died.
The first symptom is a rise of 2 to
4 degrees in body temperature. The
owner usually doesn't detect this,
but as the disease progresses, in
activity and depression show up.
One may notice some loss of co-
t)rdination, and tlie animal may
look stiff and kmiekle over at the
fetlocks. In severe eases, paralysis
keeps the animal from getting to its
feet. It may lie with its head drawn
back. While the death rate is high
among those with serious paralytic
symptoms, the milder cases make a
slow but complete recovery.
Symptoms have almost always
been mild in calves infected experi
mentally. In those given the virus
by mouth, it was 12 to 14 days be
fore a rise in temperature was no
ticed. When the virus was injected
into the abdominal cavity (intra-
peritoneally) or under the skin
(subeutaneously), it took 5 to 7
days; and when the virus was in
jected into the bloodstream (intra
venously), the temperature rose in
2 to 4 days. Only one calf of about
40 used in the experiment devel
oped paralysis. In many, fever was
the only symptom. These cases
would not have been detected in a
farm herd.
Diagnosis
SEE is best diagnosed by a post
mortem examination. There is al
ways an inflammation in the ab
dominal cavity and usually in the
thorax and heart sac. Upon opening
the body cavities, one finds a
A post mortem examination shows in
flammation in the abdominal cavity.
One of the calves used in the trials.
yellowish fibrinous network cover
ing surfaces of organs and an in
creased amount of yellow watery
fluid. In calves experimentally in
fected, the inflammation in the
body cavities has always been pro
nounced even though symptoms
were often very mild.
The paralysis is caused by inflam
mation of the spinal cord and brain
(encephalomyelitis) and the mem
branes covering them.
Spread of the Disease
One of the puzzling problems in
the study of SEE is the sporadic
nature of the disease—the way it
shows up in single and scattered
cases. No outbreaks in South Dako
ta have spread to neighboring
herds, and after an outbreak sub
sided, the disease hasn't appeared
again in the herd.
In several cases, animals were
added to the herd before the out
break. This suggests the possibility
of carrier animals that spread the
virus in feces or other body excre
tions. If carrier animals exist, in
fection probably occurs through
the mouth or nasal passages.
Ey injecting water extract of
feces into guinea pigs, it has been
demonstrated that virus was pres
ent in 5 of 7 calves that had been in-
Contimied on page 115
Claypan Soils Continued from 101
Table 3. Response ofWheat andOats toFertilizer and Method of Application
Wheat (1954) Oats (1955)
Pert. Broadcast Pert. Drilled Pert. Broadcast Pert. Drilled
Treatment* Bu/A Bu A Bu/A Bu/A
0- 0- 0 4.7 5.5 38.4 40.9
0- 0-60 4.6 4.6 47.0 45.0
0-40- 0 6.2 7.8 49.5 44.5
20-40- 0 9.8 12.3 54.3 49.3
40- 0- 0 10.6 11.3 60.3 56.6
40-20- 0 13.2 12.8 58.7 62.2
40-40- 0 , 12.7 15.5 59.6 65.1
40-40-60
- -- 12.1 18.2 56.2 61.8
60-40- 0 12.1 16.7 60.4 60.8
40-60- 0 10.8 15.6 61.7 62.3
L.S.D. at 5% level... 3.5 6.4 11.4 9.6
*Scc footnote in table 2.
Corn Experiments. We placed a
liindoinized block experiment with
four replications on corn in 1954
and 1955. The corn followed oats
both years. All fertilizer was broad
cast and disked in before the corn
was planted. In 1954there was ade
quate moisture during the first part
of the season, but the soil became
dry during the rest of the season.
A dry period in May 1955 made it
difficult to get a stand and another
dry period in July and August in
jured the remaining plants.
Table 4 shows that fertilizer nei
ther increased nor decreased yields
either year, although one might ex
pect a decrease in a dry year like
1955.
By late June 1954 the fertilized
corn seemed more vigorous than
did the corn without fertilizer. But
by late summer the soil had sup
plied enough available nitrogen to
the unfertilized corn, and the
height and the apparent vigor of
these plants were about equal to
the fertilized.
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It is quite common to get no yield
increase from fertilizer on corn in
central and western South Dakota.
Generally one will be ahead if he
fertilizes small grains instead, for
they are usually more responsive in
these areas. This wouldn't necessar
ily be true under irrigation. (Pro
ject 4 NC-17, Leader: B. L. Brage,
Agronomy Dept.)
Table 4. Effect of Fertilizer on the
Yield of Corn
Treatment* 1954
Bu/A
0- 0-0 50.5
0-40-0 51.0
20-40-0 46.7
40-40-0 57.0
60-40-0 50.3
40- 0-0 47.3
40-20-0 56.9
40-60-0 51.1
L.S.D. at 5% Not
level significant
*See footnote in table 2.
15.4
19.2
18.2
13.4
18.9
18.9
25.5
25.3
Not
significant
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IS A DIFFERENCE in phoS-
phates" says tlie ad of a manu
facturer of feeding grade phos
phate. The ad was referring to the
availability of phosphorus—whether
or not the farm animal woidd be
able to digest and use the phosphor
us in the supplement.
Results from several of our 1955
experiments agree with this state
ment. These experiments are part of
a study we have been carrying on
the past 5 years.
Use Eighteen Samples
We used 18 samples of phos
phate for supplementing a low-
phosphorus turkey diet. Four were
high purity types used by pharma
cies and chemical laboratories. The
phosphates for turkeys
THE PROCESSING AND
RAW MATERIALS USED
APPEAR TO AFFECT
THE DIGESTIBILITY
R. A. WiLcox
otliers were samples of products on
the market that you could use in
mixing animal or poultry feeds. The
phosphates were classified by either
source or proeessing of the raw
material.
Of the high purity phosphates,
Dicalcium Phosphate USP XIV was
used in every experiment as a con-
control to give us a basis for eom-
parison. All of the phosphates were
chemically analyzed for caleium
and phosphorus and we figured the
amount of eaeh that would supply
0.25 percent of phosphorus in the
diet from these analyses.
No fish meal or meat scraps were
used, but otherwise the general ra
tion was like regular turkey starting
diets. It was as low in naturally oc-
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curling phosphorus as we could
make it without removing other
regular ingredients. By chemical
analysis, we found that it contained
about 0.55 percent naturally occur
ring phosphorus. About one-third of
this was phytin phospliorus, which
is not digested by poultry.
We then divided the ration into
the different diets and added the
phosphates, bringing the total phos
phorus of each to 0.8 percent. This
is less than the recommended 1.0
percent but this recommended lev
el includes extra phosphorus as a
margin of safety. When only 0.8
percent phosphorus is in a diet, it
mustall be available for best growth
and bone development.
The turkey poults we used were
hatched from eggs from the college
Beltsville Small White turkey
breeding flock. Eighteen to twenty-
two poults, depending on the num
ber hatched, were wingbanded and
put into eachpen of the electrically
heated battery brooders. Two pens
in each brooder received each of
the diets. The poults had free access
to the diet and water at all times.
Analyze Bones
At4 weeksof age, the poults were
weighed and killed and the tibia
Table 1.Weightand Bone Ash Data of 4-Week Beltsville Small WhitePoults
Weight and
Phosphate Source
Bone Ash
Weight* Bone Ash* Combined*
Dicalcium Phosphate, USP XIV 100 100 100
Tricalcium Phosphate, N.F. IX 95 83 89
Beta Tricalcium Phosphate 92 89 91
Monobasic Calcium Phosphate 92 99 96
Defluorinated Phosphate
Sample 1 _ 92 71 81
2 72 86 79
3 . 93 84 89
4 102 94 98
5 76 50 63
6 77 50 64
Commercial Dicalcium Phosphate
7 108 93 100
8 101 93 97
9 91 73 82
10 103 86 95
Imported Rock Phosphate
11 84 69 77
12 66 57 61
Colloidal Phosphate
13 33 22 27
14 43 29 36
*Thc amount ofresponse (increase ofweight and bone ash) to the addition of0.25% ofDicalcium
Phosphate USP XIV to the poult diet was arbitrarily set equal to 100. The amount of response
resulting from theaddition of 0.25% phosphorus from the other phosphates to the diet was com
pared with the control (USP dicalcium phosphate) response.
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l^oiie was removed from the left leg
for bone ash analysis. We used the
weights of the poults and the bone
ash values as measures of the avail
ability of the phosphorus in the sup
plements.
We started a new experiment ev
ery 2 weeks with the first beginning
in March and the last ending in
August.
The weather changed a lot in
these months and affected the
growth and eating habits of the
poults. However, the two control
pens of the USP dicalcium phos
phate diet in each experiment took
care of the weather effect. The
weight and bone ash values of the
otherpoults werecompared to these
control poults in each experiment,
so one phosphate can be compared
with any other (see table 1).
You can see from this table that
the "Colloidal" phosphates are very
low in the amount of phosphorus
the turkey poult can use. The im
ported rock phosphates are better
but still seem quite poor. The de-
fluorinated phosphates and the
commercial dicalcium phosphates
vary a lot between samples. We
think this is due to differences in the
raw material used and in the treat
ment and processing of this mate
rial by the different companies. Cer
tain impurities, such as iron, alumi
num, magnesium, or fluorine, may
also affect growth and bone devel
opment. The impurities vary ac
cording to source of the raw mate
rial and to the processing method
The ideal supplement is one in
which all of the phosphorus can be
used by the turkey poult. Of the
samples we tested, the best results
were from defluorinated phosphate
sample 4 and commercial dical
cium phosphate samples 7, 8 or 10.
These four were very good for both
growth and bone development.
(Project 221. Leader: R. A. Wilcox,
Poultry Dept.)
NEW PUBLICATIONS
C122 Weed Contol Researeh in South Dakota
Presents information on various methods of weed control. Discusses a
number of chemicals as well as how to adjust sprayers and measure
chemicals.
C125 Weed Control Equipment
Seed cleaners, cultivating equipment, and weed sprayers are discussed
in this valuable publication.
C127 Redueing Winter Injury in Red Raspberries
Presents experimental results of various methods tried in preventing
winter injury in raspberries. Suggests several practices that you may
want to try.
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DEATH RATES FROM TUBERCULOSIS
tuberculosis
AMON6 SOUTH DAKOTA INDIANS
Vernon Malan
"A man apparently healthful,
leaves his work and goes to his
trader and orders a suit of grave
clothes. 'I have the sickness/ he
says. He is measured for the suit,
and by the time it is finished the
buyer is often ready to wear it
through the long sleep."^
This is how a former superinten
dent of the South Dakota State
Board of Health described the
deadly effects of tuberculosis
among South Dakota Indians in
1906. He said they were "withering
to extinction with tuberculosis."
There was hardly a home on the
112
reservations where the dread infec
tion did not exist.
Sincethat time someprogress has
been made in controlling tlie dis
ease on the reservations, although
tuberculosis is still a leading cause
of death among South Dakota In
dians. The death rate from the dis
ease in 1954 was still more than 20
times as high for Indians as for the
general population of the state.
Spread of Tuberculosis
Direct Causes. Crowded living
conditions on the reservations are
one of the main causes of the high
rate of tuberculosis. The houses are
very small, many having only one
room. Eating, sleeping, and visiting
have to be carried on in a limited
space, greatly increasing close con
tacts and thus providing proper
conditions for the spread of the dis
ease germs.
Most of the houses are also poor
ly built and hard to heat. When it's
cold the family is likely to gather
around the stove to keep warm, fur
ther increasing the close contact in
families.
Poor sanitation in the small
homes likewise encourages the
spread of tuberculosis. Cleanliness
is much more difBcult to attain
when people are crowded into a
small living area. Running water
and bathrooms are often lacking.
Water may have to be hauled from
wells some distance away.
Malnutrition seems to be another
factor contributing to the preva
lence of tuberculosis on reserva
tions. An inadequate diet tends to
lower disease resistance. This is
particularly true among young
mothers who might have been ex
posed to the germs many years be
fore, but were able to resist the dis
ease until they began to bear chil
dren. This seems to be the reason
why women suffer a higher mortal
ity rate from tuberculosis than men.
Indirect Causes. Even more im
portant in some eases than direct
causes is a lack of knowledge about
tuberculosis. Therefore, the In
dians may neglect treatment when
it is needed. When the disease
reaches an advanced stage, they
may look for magic cures from un
scientific m e d i c a 1 practitioners
among their people.
Attitudes which influence the be
havior of many of the reservation
Indians are still closely tied to the
old Indian culture. Failure to recog
nize the early symptoms of tuber
culosis is often a result of their atti
tude that there must be some out
ward evidence before there is any
real illness. This attitude may be a
reason why some leave the hospital
against medical advice while the
germ is still active.
The resignation to death when
tuberculosis reaches an advanced
stage is also a persistent attitude of
the old culture. As death approach
es the Indians want to be with their
families for comfort and attention,
and the family tries to give them af
fection and happiness before they
die.
Institutional Treatment
In June 1955 we eonducted a ser
ies of interviews at the Sioux Sana
torium in Rapid City. Twenty-two
men and fifteen women were inter-
Sioux Sanatorium, Rapid City, where thesurvey was conducted.
'A'. '
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viewed. No attempt was made to in
terview critically ill patients or
those who did not wish to cooper
ate. Most of the patients were
young adults; 22 were under 20
years of age and two were over 50.
The patients were largely from
the major reservations in South Da
kota. Fourteen were from Pine
Ridge and twelve were from Rose
bud and Cheyenne River.
Female patients were mostly
young married women. Ten were
housewives, two were unemployed
single women, two were students,
and one was a domestic worker.
Most of the men were unskilled
laborers or farmers and ranchers.
Only two were semi-skilled or
white-collar workers, four were stu
dents, four were unemployed, seven
were common laborers, and eight
w ere small scale farmers o r
ranchers.
Understanding of Tuberculosis.
To determine their understanding
of the disease, we asked the pa
tients, "What is the cause of your
illness? Over half knew only that
they had a spot on their lungs or
"the coughing disease." The rest
knew that it was caused by germs,
but their knowledge varied from
this fact to an adequate under
standing of how the germs caused
the disease. A small number be
lieved they had no disease.
Although their knowledge of the
cause of their illness was limited, al
most all of the patients interviewed
were satisfied with the treatment in
the sanatorium. A few who were
dissatisfied said that they didn't like
the confinement or that in spite of
treatment they hadn't shown any
improvement.
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Almost a third of the patients in
terviewed had a parent, brother, or
sister who had received treatment
at the sanatorium or who had died
from tidierenlosis.
Isolation from Family. Over half
of the patients interviewed said
they had never had a visit from any
member of their family since enter
ing the sanatorinm. Only two were
visited as often as once a week.
As the patients did not know
when they would be released, their
plans for the future were vague. Al
most half had no plans at all. Some
were going to attend school, get
married, or return to their farm or
previous job. A few hoped to get a
job or improve their work skills
from a rehabilitation program.
Only a very small number of the
patients felt that they were needed
at home to provide financial sup
port or other household needs.
Slany stated that their families
were not dependent upon them or
could get along with the help of
other family members or relatives.
The married patients with children
often mentioned that their families
were living with relatives. The lack
of family responsibilities was most
apparent among the unmarried
males.
Controlling Tuberculosis
Tuberculosis can be controlled
just as effectively among Indians as
it has been controlled among the
rest of the population of South Da
kota. From the results of this study,
it seems that the best method would
be to provide better health edu
cation.
The conclusion of the 1952 Con
ference on Tubercnlosis Among In-
dians is a challenge: "Our Indians,
many of who have been so long
neglected, are just as entitled to
health proteetion and edueational
advantages as any other citizens of
our country. Until both have been
provided for them, our eountry will
not have fulfilled its obligation to
this minority group."- (Project 273.
SBE of Cattle
Continued from page 107
oculated with SBE virus and in 12
of 14 normal ealves. However, it is
possible that the virus found in the
feees of normal ealves is a type that
will not infeet eattle.
In New York, a virus belonging
to the psittacosis group was found
in a high percent of apparently
healthy cattle. This virus was in-
feetive for guinea pigs but would
not eause infection in cattle, except
when inoeulated into ealves de
prived of eolostrum.
Calf Inoculations
Inoculation trials were made in
cattle to further study the relation
of SBE virus and the virus found in
the feees of normal ealves. Four
calves were inoculated with fecal
strains of virus. They were later
autopsied. No evidence of infection
was found in two calves, each in
oculated with a different strain of
virus. The other two calves, inocu
lated with a third strain of fecal
virus, showed inflammations typical
of SBE. There were SBE-infected
ealves in the same stable when this
strain was recovered, so the
"normal" calf providing this strain
Leader: Vernon Malan, Rural So
ciology Dept.)
'Robinson, D e L o r m e W., "Tuberculosis
Among the Sioux Indians," Review of Re
views, Vol. XXXIII, No. 3, March 1906.
^Foard, Fred T., "Conference on Tuberculosis
Among Indians, the Tuberculosis Problem
Among Indians," Transactions of the Farty-
eighth Annual Meeting of the National Tuber
culosis Association, 1952.
may have taken SBE virus into the
digestive tract.
Cattle experimentally infected
with SBE that recover have proven
immune when inoeulated again.
However, seven calves inoculated
with strains of virus recovered from
normal calves developed lesions
typical of SBE when later inoeu
lated with SBE virus. They were
not immunized by the virus from
feees.
Two other calves were inoeu
lated with virus recovered from
feees of a calf 5 to 6 weeks after in
fection with SBE. They were im
mune when tested later. One calf
was inoculated with virus from
feees of a "normal" calf that shared
a pen with an SBE infected calf.
This calf was also immune later.
Results indicate that virus strains
from the feees of normal cattle not
exposed to SBE virus are non-infec
tive and do not stimulate immunity
against SBE virus. There is also
evidence that SBE virus was pres
ent in the feees of a calf that recov
ered from experimentally produced
SBE and also in the feees of its pen
mate, which had constant contact
but had not been inoculated. (Pro
ject 171. Leader: G. S. Harshfield,
Veterinary Dept.)
South Dakota Plums
Continued from page 93
PLUM SLUMP
Baking powder biscuits (any recipe using 1
cup flour)
2 cups plums (frozen with sugar)
V2 cup sugar
'/4 cup water
Vs tsp. cinnamon
Prepare biscuits. Combine plums,
sugar, water, and cinnamon in a sauce
pan. Cover tightly and cook slowly to
the boiling point. When boiling, cover
with biscuits, place a tightly fitting
cover on pan and continue to cook over
slow heat for 25 minutes. Remove
biscuits and pour cooked plum sauce
over them. Serve hot with cream,
whipped cream, or ice cream.
PLUM SNOW
1 pkg. unflavored gelatin dissolved in cup
cold water
V4 cup hot water
2 cups plum puree (canned or frozen)
sugar to taste
2 egg whites, unbeaten
Dissolve gelatin in cold water. Add
hot water. Stir until completely dis
solved. Add plum puree and sugar.
Chill until slightly thickened. Place in
bowl of ice cold water, add egg whites
and whip until fluffy and thick. Spoon
lightly into sherbet dishes or glass bowl.
Chill until firm. Serve with soft custard
sauce or whipped cream if desired.
PLUM SHERBET
V2 cup water
V2 cup granulated sugar
2 cups plum puree (pulp and juice) or if
plums are very tart use 1 cup plum puree
and 1 cup sweetened apple sauce.
l'/2 tbsp. lemon juice (optional)
1/16 tsp. salt
V2 cup top milk or cream*
Cook water and sugar slowly for 10
minutes. Cool. Run plums through food
mill or strainer. Measure. Add lemon
juice, salt, sugar syrup, and top milk
or cream. Pour into freezing tray and
freeze until firm. Remove to mixing
bowl and whip with electric or hand
beater until mix becomes light and
creamy. Return to tray and finish freez-
ing.
*Note: Cream gives a smoother sherbet with
less chance of tiny ice crystals forming in the
sherbet.
JELLIES AND JAMS
Plums are very good for making jelly
or jam either alone or combined with
apple. Most plums contain enough pec
tin to gel without adding com
mercial pectin. Suggested proportions
are 114 cups sugar to 1 cup juice ob
tained by the usual double extraction
method. The color of the product will
vary from a deep yellow to deep purple
depending upon the variety of plums
used. Plum pulp can be used in com
bination with apple pulp for a very ac
ceptable plum-apple butter. (Project 210.
Leaders; Lida Burrill and Beth Alsup,
Home Economics Dept.)
Acknowledgement is given Ronald M. Peterson, As
sistant Professor of Horticulture, for information con
cerning varieties and culture of plums.
Annual Report
(Supplementing the quarterly report of the South Dakota
Farm and Home Research for year ending June 30, 1956)
Reports on major research projects for many of the departments appear in the
forepart ofthis publication. Titles ofthese reports are also listed in their respec
tive divisions with a page reference. In this way the work of the station in a given
field appears under a singleheading. Work at the substations is included here too—
there is no separate substation report.
Agricultural Biochemistry
Farm Water Problems
To determine whether certain types
of products, or combinations of them,
might be more effective in helping the
housewife keep white fabrics white
even when laundering in hard water,
a study of these problems has been
started.
White cotton tea towels are collected
and laundered in water of varying de
grees of hardness and using a variety of
laundry products. The whiteness of the
towels is read periodically, and compari
sons can be made as to the effectiveness
of different types of laundry products
in hard water. Another set of towels
exactly like the used ones are laundered
along with those which are in use bul
remain in the laboratory and serve as
controls or a basis for comparison. An
additional set of new towels is also pro
vided so that comparisons can be made
among new, laundered, and used
towels.
After 15 days of use and 15 launder-
ings, it is possible to see a considerable
loss of whiteness of the towels receiving
certain treatments. It is planned to carry
these through at least 25 or 30 times of
use and then whiteness retention and
wear can be determined.
During the past year a taste panel has
been evaluating the flavor and color of
coffee brewed from 12 different natural
waters collected from various sections
of South Dakota. Another series of
artificial mineral watersof 0, 30,60,and
120 grams per gallon of various chemi
cal compounds commonly found in the
natural waters has also been used in
making coffee. Laboratory measure
ments of the acidity or alkalinity of the
water and of the coffee have been made.
Turbidity or cloudiness is still another
characteristic which has been investi
gated.Thesedata are beingsummarized
and studied for possible interrelation
ships of these many factors. Similar
studies with both black and green tea
are in progress.
It is possible that methods now being
tested on city water supplies for the
reduction of the mineral content of
water may be applied on a small scale
to farm water supplies. Desalting equip
ment based on the principle of the
movement of ions through membranes
under the influence of an electric cur
rent has been built and is ready for
experimental trials.
A problem in dugouts used for water
storage hasdeveloped andisreceiving at-
tention. In some cases dugout waters
have been found to have an extremely
high content of soluble salts, making
them unfit for livestock. The salts pre
sent in greatest amounts are sodium and
magnesium sulfates. Investigations are
now under way to determine why this
situation develops in the cases that it
does and what might be done to pre
vent it. (Project 275. Leaders; L. O.
Lund and L. M. Burrill, Home Eco
nomics Dept.; H. H. DeLong, Agricul
tural Engineering Dept.; G. F. Gastler
and O. E. Olson, Biochemistry Dept.)
Cobalt Investigations
The analysis of samples from several
parts of the state for cobalt was con
tinued. Western wheatgrass collected
during early July was again used as a
basis for comparing the cobalt status of
the various areas, but other samples
were also analyzed.
At every location there were analyses
on western wheatgrasses lower than
0.07 parts per million of cobalt, the
level considered critical for cattle.
When several kinds of plants from
the same location were analyzed, most
were found to be higher in cobalt than
western wheatgrass. Furthermore,
when prairie hay, containing a mixture
of plants, was analyzed, it was found
to be higher in its cobalt content than
western wheatgrass at the same location,
and to contain more than 0.07 parts per
million. It does not appear, then, that
widespread areas of cobalt deficient
soils occur in this state. (Project 19.
Leader: G. F. Gastler, Biochemistry
Dept.)
Selenium Poisoning
Two Organic arsenicals, arsanilic
acid and 3-nitro-4-hydroxyphenlarsanic
acid, have been tested in five separate
experiments and found to afford swine
good protection against selenium poi
soning. Recommendations for their use
with growing-fattening pigs have been
published. Linseed oil meal also gave
some protection against selenium toxi-
city, but did not give as good weight
gains as soybean oil meal.
With cattle, linseed oil meal at 2
pounds per head per day gave no pro
tection against selenium poisoning.
Sodium arsenite fed in the salt at a
level of 35 p.p .m. of arsenic was not
noticeably effective either, probably be
cause in this form arsenic must be sup
plied at such a low level to be safe. The
organic arsenicals mentioned above are
now being tested since it appears from
preliminary experiments that they are
safe at fairly high levels and since they
have been found effective in chickens as
well as in swine.
The amino acid, methionine, and
some related compounds have been
found to give some protection against
selenium poisoning in rats. The degree
of protection is not large, however, and
these chemicals appear to have no prac
tical value in controlling the poisoning.
They may be helpful, nevertheless, in
clarification of the toxic action of
selenium.
Basic research on the protective effect
of arsenic against selenium has indi
cated that prevention of passage
through certain cell walls may be in
volved. If so, arsenic may protect by
keeping selenium from reaching the
locus of its toxic action. Basic research
on linseed oil meal indicates that a non-
protein component is active against se
lenium and efforts to identify it are still
in progress. With plants, large scale
chromotographic purification of seleni
um compounds is under way in an effort
toward identifying their chemical struc
ture. (Project 19. Leaders: O. E. Olson,
E. I. Whitehead, C. W. Bonhorst, A. W.
Halverson, Biochemistry Dept.; C. A.
Dinkel, R. C. Wahlstrom, Animal
Husbandry Dept.)
Nutrients in Stack Silage, see page 52
Nitrate Poisoning, see page 70
Also see: Some Factors That May Af
fect Bloat, page 128
Nutritive Value of Hay and Grasses of
the NorthernGreatPlains, page 142
Manganese Requirements of Growing
and Fattening Cattle, page 144
Nutritional Studies with Beef Cows
Wintered on the Range, page 144
Summer Grazing of Beef Cows for Calf
Production, page 147
Factors Affecting the Performance of
Turkeys, page 162
Supplementation of Cereal Grains for
Chickens, page 163
Control ofSelenium Poisoning, page 163
Minimizing Quality Losses of Poultry
Meat in MarketChannels, page 163
Crop Insects
European Corn Borer
The European corn borer has now
been recorded (specimen records) from
all but two counties in South Dakota.
It is without doubt distributed over the
entire state.
The feasibility of the use of insecti
cides as an emergency control measure
has been established. However, because
of the inconvenience of mixing sprays
and application of sprays and dusts
these control measures seem to have had
a rather slow rate of adoption by
farmers.
New types of insecticides, in the
form of granules,are now on the market.
Granular insecticides will be tested this
season.
Parasite introductions have been made
over the past 5 or 6 years. It appears
that at least two species, Lydella grise-
scens, a fly, and Horogenes punctorius,
a wasp-like insect, have become estab
lished. A third species, Sympesis sp.,
introduced in western Minnesota and
western Iowa, hasapparently spreadinto
South Dakota and is established in the
entire eastern part of this state. (Project
187. Leader: Gerald B. Spawn, Ento
mology-Zoology Dept.)
Corn Rootworm Complex
Observations on the abundance of
adults of the various species of corn
rootworms indicate a slight predomi
nance of the Northern corn rootworm
(Diabrotica longicornis) over the
Southern species (D. undecimpunctata
howardi), although the two are present
in very nearly the same proportions.
As long as this relationship in the
population exists the farmers of South
Dakota cannot expect to obtain fields
free of rootworms as a result of crop
rotation alone. Proper rotation controls
the northern corn rootworm, which
overwinters in the egg stage. However,
the southern corn rootworm overwinters
in the adult, or beetle, stage and in the
spring deposits eggs in corn fields of the
year. Rotation, then, for this species, is
of little consequence as a control meth
od, and for this species the farmer must
rely upon the use of soil insecticides for
control. (Project 247. Leader: Gerald B.
Spawn, Entomology-Zoology Dept.)
Investigations of the Alfalfa Insect
Situation in South Dakota
Alfalfa weevil control experiments
using granular inseciticides have been
set up in Butte and Lawrence Counties.
The insecticides were applied before the
alfalfa began its first spring growth and
the results are to be compared with the
insecticides applied as sprays at the
recommended dosages. Hay yield data
will be taken in mid-June.
Twenty colonies of honey bees have
been established for use in alfalfa polli
nation studies in Brookings County.
These studies will be conducted on
second crop alfalfa (second growth).
A 30-acre field of alfalfa has been re
served for second crop seed production
in Brookings County. This field will be
used to test the various insecticides,
proper dosages, and proper timing of
their application under South Dakota
conditions.
A small stock pile of various insecti
cides suitable for use in aphid control
on legumes has been made in readiness
for possible tests to be initiated if the
spotted alfalfa aphid continues its pres
ent path and infestsSouth Dakota alfal
fa in economic numbers. (Project 288.
Leader: R. }. Walstrom, Entomology-
Zoology Dept.)
Emergency Outbreaks of Insects
and Their Control
Screw-worms and Secondary Mag
gots. Seven samples of secondary mag
gots were received from farmers, county
agents or veterinarians for identification
during the past fiscal year.
No true screw-worms were submitted
to us for identification during the past
year.
The Tree-hopper or Membracidae.
An additional 200 tree-hopper speci
mens were collected during the past
year from areas where no previous col
lection had been made or where but
few specimens had been taken. Approxi
mately 5,000 tree-hopper specimens
have been collected in South Dakota
thus far. The collection is sufficiently
large to give adequate information re
garding the distribution in the state of
each species. The most harmful species
that occur in South Dakota are the Buf
falo Tree-hopper (Sticto cephala bubalis
(Fahr.) and the Flat footed Tree-hop-
perfCampylenchia latipes (Say).
The Lady Beetles or Coccinellidae.
Another 500 specimens of lady beetles
were collected in South Dakota during
the past fiscal year. More than 10,000
specimens of Coccinellidae have been
collected in South Dakota thus far and
these have all been identified. The col
lections were made in practically every
county of the state and now include
nearly all, if not all, species that occur
in South Dakota.
Insect Pest Surveysof the Substations.
An insect pest survey was made last
year of the Substations at Cottonwood,
Eureka, Flighmore, and Antelope Range
and of the government station at
Newell. The stations at Highmore and
at Antelope Range were visited twice,
once in June and a second time in Sep
tember. Outbreaks and impending out
breaks of harmful insects were noted
and all concerned with such outbreaks
were notified by written report. The re
port also contained recommendations
for the control of the pests. (Project 220.
Leader: H. C. Severin, Entomology-
Zoology Dept.)
Buffalo Treehopper, see page 64
Crops and Soils
umes and nitrogen fertilizers. TwelveMaintaining Soil FertiUty
Experiments are in progress compar- new crop rotations are under way com
ing the various methods of supplying paring the efficiency and economy of
and maintaining the nitrogen levels in nitrogen fertilizers with various kinds
the soil with special emphasis on leg- of legume rotations.
Another phase of the nitrogen prob
lem is the amount of fertilizer nitrogen
which is carried over to the second crop
after application or the residual effects
of nitrogen fertilizer. It l as been found
in eastern South Dakota that there is
an appreciable carry-over of nitrogen to
the second year which increases crop
yields, especially when the year of appli
cation of the nitrogen fertilizer has
below normal rainfall.
Experiments are under way to deter
mine whether there is any loss of ferti
lizer nitrogen by fall application under
the more humid conditions of eastern
South Dakota. The 1955 results show
that the time of application had little or
no influence on yield. Fertilizer treat
ments, however, gave highly significant
wheat yield increase.
Crop yields are influenced by many
practices which include tillage, fertili
zer, crop residues and manures. Experi
mental results show that where the fer
tility of the soil is improved by crop
residues, fertilizers, and manure, the
highest yieldsof crops are obtained. Sub
surface tillage alone and with residue
produced somewhat larger yields of
wheat than the corresponding treat
ments with plowing. Even under the
drought conditions which prevailed in
the spring of 1955, the better yields of
small grains were obtained where the
fertility of the soil was maintained at
optimum levels (Fig. 1). (Project 46.
Leaders: L. F. Puhr and W. W. Wor-
zella. Agronomy Dept.)
Soil Testing Expands Rapidly
Over 7,600 soil samples were ana
lyzed during the past year, approxi
mately 97 percent of which were sub
mitted by, or for individual farmers.
Several fertilizer companies or distrib
utors have evidenced considerable in
terest in the soil testing program, and
have assisted farmers in obtaining and
submitting samples.
Cooperation with the National Soil
Test Work Group was continued in the
evaluation and development of more
accurate methods of determining the
nitrogen supplying ability of soils.
South Dakota farmers continued to ex
press an interest in irrigation by sub
mitting 80 water and numerous soil
samples for analysis. (Project 172.
Leaders: P. L. Carson, R. C. Dodge,
Agronomy Dept.)
Brookings County Soil Survey
Completed
A soil survey of Brookings County has
been completed and will soon be pub
lished in two forms: (1) A Soil Survey
Series designed for farmer use contain
ing air photo soil maps along with soil
management information and short
soil descriptions, and (2) a documentary
report containing soil maps of the entire
county, along with complete soil de
scriptions and soil management infor
mation. The documentary report is de
signed for users desiring soils informa
tion for the entire county.
In the past year 398 square miles of
soils were mapjoed in Brookings County
and 294 square miles in Hand County
by state soil surveyors. After the soils
are classified and their boundaries plot
ted, the dominant soil types are sampled
and analyzed in the laboratory. Last
summer 31 complete profiles were
sampled and analyzed. (Project 183.
Leaders: F. C. Westin, G. J. Buntley,
E. M. White, Agronomy Dept., in co
operation with the Soil Conservation
Service.)
New Research Farms Started
Near Menno and Watertown
Agronomic practices which will in
fluence the efficiency and stability of
crop production are being investigated
on the research farms located near
Menno and Watertown. Experimental
work now under way includes (1) effect
of fertilizer and nurse crop in establish
ing stands of bromegrass and stands of
alfalfa, (2) effect of wide row spacing
and intertillage to obtain seed crops of
bromegrass and alfalfa, (3) a compari
son of nitrogen from legumes to nitro
gen from commercial fertilizer to in
crease crop yields, (4) experiments to
determine which is the most efficient
method of commercial fertilizer use—a
small amount applied every year or a
large amount applied once in 5 years,
(5)minimum tillage or "once over till
age" with corn, (6) a comparison of dif
ferent nitrogen fertilizer carriers for
corn and small grain, and (7) determine
the residual effect on grain crop yields
from plowing under stands of alfalfa
of varying ages. (Project 256. Leaders;
F. E. Shubeck and Q. Kingsley, Agron
omy Dept.)
Physical Properties of Soil Studied
The organic matter content of many
South Dakota soils has declined to as
little as 50-55 percent of the original
content under 60 to 80 years of farming.
Changes in the structure of the soils are
associated with these farming opera
tions. It is believed that the structural
changes have progressed to the point
of reduced productivity of the soil.
Investigations are under way to deter
mine the extent of the changes in the
physical properties of the soil associated
with different management practices.
The physical properties of the soil such
as aggregate stability, bulk density, air
permeability, aeration porosity, water
permeability, and water retension, are
being studied on soils which have been
under different management practices
for a period of years. With such infor
mation available, one can determine the
extent of the changes in the physical con
dition of the soil as a result of different
management practices and the means
needed to improve this physical condi
tion.
With greater use of fertilizers, im
proved crop varieties, and better man
agement practices, soil moisture is be
coming an increasingly more important
factor which limits plant growth. In
formation is needed on the plant-avail
able water storage capacities of the
different soils, the seasons of the year
when soil moisture reserves are increased
or depleted, the depth utilization of the
different crops, and the quantity of
water used to produce a particular yield
level. Investigations are now in progress
to obtain this information. This infor
mation will also give the total quantity
of water used to produce the particular
crop. (Project 256. Leader: J. R. Run-
kles. Agronomy Dept.)
Traill, a New Barley
Train, a new high yielding barley
strain, released for 1956 planting, repre
sents a potential improvement in yields
that may help barley regain some of its
former prominence in the state. It was
developed in cooperation with the North
Dakota Experiment Station. Breeding
work in barley is concerned with the
combination of suitable maturity level,
heat resistance, smut and rust resistance
with high yield. Feed barley develop
ment remains a very important phase of
barley work in South Dakota.
Individual winter wheat lines have
been developed which have shown field
winter survivals in two seasons 50 per
cent superior to the recommended vari
ety Minter. Should these lines have good
quality and be satisfactory in agronomic
qualities, it is quite likely that one or
more may be increased, and may provide
protection against winter killing in
winter wheat in areas of the state where
that is now a major hazard.
Pierre, Antelope, and Caribou, the
three rye varieties recommended for
this state, were the only ones making
satisfactory winter survivals at all loca
tions in South Dakota in the severe
winter of 1955-56. Yield in rye has been
closely associated with winter survival.
(Project 25. Leader: D. D. Harpstead,
Agronomy Dept.)
New Wheat and Oat Varieties
The release to South Dakota farmers
of Yuma durum wheat for 1956 seeding
is the beginning of the comeback of
northeast South Dakota as a producer of
quality durum wheat. In 5 years, durum
wheat acreage had slumped from
225,000 to 13,000 acres in the six major
counties and production from 3,800,000
bushels to 135,000. Yuma has the dis
ease resistance that will again make
durum wheat a stable crop in this area.
Insurance against changes in stem rust
races of bread wheat and oats before
disaster strikes is provided by varieties
like Conley spring wheat and Ransom
oats, both released for 1956 planting.
Conley is resistant to rust races that can
attack Selkirk wheat and which are dis
tinct threats to the future of Selkiik.
The oat variety. Ransom, is resistant
to races 7, 7A, and 8 of oat stem rust and
so is superior to varieties susceptible to
one or more of these races. That makes
it uniquely able to resist change"^ in dis
eases. Ransom also has earliness and
excellent test weight. The oat variety
Newton, also released in 1956, provides
a Race 7 resistant Nemaha type plant
for growers preferring that maturitv
level.
Yield trials of a large number of vari
eties in spring wheat, oats, and flax
showed that the varieties recommended
for planting in 1955 were superior or
equal in performance to any other vari
etal choices that could be made. Thus,
Selkirk, Lee, and Rushmore wheat
were high, Mo-0-205 continued out
standing among oat varieties in South
Dakota, and Marineand Sheyenne were
best among flax varieties.
Research work which may be re
flected in varieties of the future includes
a breeding program to develop a variety
of good quality, adaptation, and disease
resistance with higher test weight than
Selkrik and Conley. Selections are being
made at both Brookings and Newell.
Heat resistance as well as disease re
sistance are major goals in oat breeding,
while irradiation is being used to in
crease variability in flax in anticipation
of the day when the present varieties
may have to be replaced. (Project 181.
Leader: V. A. Dirks, Agronomy Dept.)
Grain and Forage Sorghum
Testing and Breeding
Yield tests on 37 grain sorghum vari
eties and strains, 5 forage sorghum
varieties, and 2 sudan grass varieties
were conducted at 7 locations in 1955.
The purpose of the work is to secure in
formation on the relative performance
ability of new promising strains as com
pared with standard varieties.
The grain yields (table 1) of the stan
dard varieties tested show that Reliance
and Norghum produced the highest
average yields of grain. The other vari
eties were in most cases somewhat late
in maturity. This is probably the main
reason they produced lessgrain per acre.
Forty-eight strains and varieties of
grain sorghum from six states tested in
a Uniform Regional Sorghum Nursery
Table 1.Yieldin Bushels per Acre of Sorghum Varieties in 1955
Reliance
Norghum
Martin Milo
Redbine 60
Improved Coes
Early Kalo
Sooner Milo
Hegari
Cotton- Newell Newell
Brookings Highmore Kennebec wood Dry Land Irrigation Eureka
at four of the locations. These strains
were evaluated for adaptability, maturi
ty, yield and other agronomic factors.
Twelve hundred and eighty F3 to Fg
colchicine-induced crossed variants of
grain and forage sorghums were grown
in the breeding nursery for observation
and evaluation. Also 118 very promising
colchicine-treated strains were selected
and will be put into a variety test for
further evaluation. (Project 61. Leader:
C. J. Franzke, Agronomy Dept.)
Grant, A New Soybean, Increased
Because of new and adapted varieties
resulting from this project. South Da
kota farmers increased their soybean
acreage from 43,000acres (1944-53 aver
age) to an estimated 272,000 acres in
1956, resulting in greater stability and
higher income. These tests are in co
operation with the U. S. Northern Re
gional Soybean Laboratory of the North
Central States.
Grant, a new release, was increased to
about 500 bushels and distributed to the
County Crop Improvement Association
located in the northeastern part of the
state. Grant has the same maturity as
Ottawa Mandarin,. The plant characters
and seeding habits are very similar to
those of Blackhawk. It has been a con
sistent high yielder in the early maturity
zone of South Dakota.
Under field conditions, 193 F4 strains
from 12 crosses which were not treated
and treated with colchicine were evalu
ated for agronomic factors. The results
showed that 42 untreated strains aver
aged 13 days later than Ottawa Manda
rin. None of the strains were as early as
the check. The 151 treated strains from
the same crosses averaged 16 days later
than the check. Thirty-one of these
strains were of the same maturity up to
5 days earlier than the check. None of
the untreated strains yielding ability
were significantly higher than the
check. Sixty-one strains from the 151
treated group yielded 3 to 13 bushels
per acre more than their highest yield
ing strain within their respective un
treated group. (Project 148. Leader:
C. J. Franzke, Agronomy Dept.)
South Dakota Corn Hybrids
Outstanding
Over five times as much certified seed
of South Dakota-developed corn hybrids
was used by farmers in 1955 as in 1946.
It is estimated that this added to the
income of farmers tremendously since
station hybrids have consistently shown
up well in competitive yield trials the
last few years. In all but one of the tests
a South Dakota hybrid was among the
first five in performance and in over
half of them they were among the top
three hybrids.
The better inbred lines developed in
the breeding nursery, along with good
lines from other experiment stations,
are combined into single crosses for
yield testing to predict new double cross
combinations. Last year six such tests
were conducted. These covered material
of three different maturities.
Yield tests are also conducted each
year of promising double crosses. In 1955
seven such trials were carried on, again
on different maturity material. The re
sults from Codington County were typi
cal and good evidence that better hybrids
are on the way. In the trial on experi
mental double crosses, 13 experimental
combinations performed better than the
best of several commercial corns used as
checks.
Two top cross tests involving material
developed for root rot resistance by the
Plant Pathology Department were con
ducted as cooperative work with that
department in an effort to develop dis
ease resistant hybrids. (Project 66.
Leaders: D. B. Shank, D. E. Kratochvil,
Agronomy Dept.)
Many Commercial Corn Hybrids Tested
Thirteen yield tests of corn hybrids
being used extensively by South Dakota
farmers were conducted in 1955. These
were located throughout the state so that
each of the state's eight agricultural
areas contained at least one trial. They
were conducted near Newell, Vale,
Cottonwood, Eureka, Highmore, Clare-
mont, Brookings, Watertown, Cham
berlain, Tripp, Dell Rapids, and
Wakonda.
From 20 to 40 entries were included
in each trial. They were the hybrids
most widely used in the area repre
sented by each test. Selections were
made from recommendations made by
the corn companies selling the hybrids
and from surveys made by county agents
as to the hybrids being sold in their
counties.
Information obtained included yield
and moisture content of the corn at
harvest, the latter being indicative of
relative maturity. Lodging was taken on
plots when possible. Average perform
ances were calculated for entries in
cluded more than one year. The results
obtained have been published in South
Dakota Agricultural Experiment Sta
tion circular 121.
Yields from all trials except those
under irrigation and the test north of
Watertown were below average. An
early frost date plus drought and high
temperatures throughout the season
contributed to low yields and poor
quality in most tests. (Project 151.
Leaders: D. B. Shank and D. E. Kra-
tochvil. Agronomy Dept.)
Grass Strains Improved
Strains superior to adaptability and
usefulness are being selected in the main
cultivated grasses used in South Dako
ta—smooth hromegrass, intermediate
wheatgrass, and crested wheatgrass.
Progress in selection for leaf spot resist
ance is being made in smooth hrome
grass and a preliminary synthetic vari
ety has been made. Testing of a synthetic
variety of intermediate wheatgrass in
dicates a 50 percent increase in seed
yield coupled with an increase in forage
yield over Ree wheatgrass. High forage
yield, root rot resistance, and desirable
seed type are selected for in crested
wheatgrass. A synthetic variety will be
tested when seed becomes available from
plantings made this year.
Advanced generations of crosses be
tween wheat and wheatgrass are being
selected for winter hardy types as well
as high forage yield and large seeds.
Artificial freezing tests are being used
as a means of making selections. Cyto-
logical examinations of these selections
to determine their probable fertility have
been made. Successful selection of large
seeded winter hardy types gives promise
of ultimate success in production of a
commercial variety but continued selec
tion must be made for seed yield.
Breeding work is expedited by the use
of disease tests for selections of resistant
types in the greenhouse as well as the
field. Selected clones are crossed in the
greenhouse so that a new advanced gen
eration can be transplanted into the field
in the spring. New species and strains
originating from this and other experi
ment stations are being tested at Brook
ings, Menno, Watertown, Highmore,
Eureka, and Cottonwood. (Project 182.
Leader: J. G. Ross, Agronomy Dept.)
Pasture Trials
The pasture trials started in 1953were
grazed the third season with Hereford
yearlings. These include hromegrass,
alfalfa-brome, sweet clover-rye, and soy-
bean-sudan pastures. Each was fertilized
to maintain good soil productivity. The
hromegrass and alfalfa-brome pastures
are divided in half so that the livestock
can be rotated every 2 or 3 weeks for bet
ter utilization and management of the
forage. The livestock on the sweet
clover-rye and soybean-sudan pastures
were not rotated.
The amount of forage consumed hy
the livestock was determined by clip
pings made from plots outside and in
side of protected cages. Forage consumed
per pound of gain in body weight
varied from 14 to 16 pounds. Forage
clippings representing an estimate of
amount consumed were as follows in
1955: brome 2,963 pounds, alfalfa-brome
3,714 pounds, sweet clover-rye 2,707
pounds, and soybeans - sudan 1,837
pounds per acre. Because of tbe hot dry
season, the growth of the soyhean-sudan
pasture was small. The results obtained
with livestock are reported under "Live
stock Production." (Project 225. Lead
ers: W. W. Worzella, Agronomy Dept.,
L. E. DuBose, Animal Husbandry
Dept.)
Physiology of Alfalfa
A project was started with the U. S.
Department of Agriculture to study the
physiology of the alfalfa plant in rela
tion to environment, growth, habit, and
genotype. Attention has been directed
primarily toward establishing and
equipping a physiological laboratory for
study of chemical composition and me
tabolism of alfalfa. Experiments have
been initiated on cold and drought hard
iness and the relationship of maturity,
stage of growth, and water stress to
water content of various tissues of sev
eral alfalfas varying in resistance to
drought and having different growth
habits. (Project 295. Leader: C. R.
Swanson, Agronomy Dept., in coopera
tion with USDA.)
Weed Research
Weed research has l:>een devoted pri
marily to studies on the use of competi
tive crops, cultivation, and chemicals
for the control of leafy spurge, Russian
knapweed, Canada thistle, and peren
nial sow thistle; the testing of new
chemicals for use on annual grassy
weeds; and the study of the effects of
chemicals on crops.
The perennial weed studies were con
ducted on a 30-acre leafy spurge farm in
Deuel County, a 12-acre Russian knap
weed farm in Spink bounty, and a 25-
acre thistle farm in Hamlin County.
On the leafy spurge farm, 2,4-D was
used in conjunction with bromegrass,
with winter rye, and other crops. Inten
sive cultivation was also combined with
some of these treatments. The third
series of 3-year experiments were fin
ished in 1955. The outstanding treat
ments were (1) intensive cultivation fol
lowed by fall seeding of bromegrass
which was sprayed the next year, and
(2)2 years of rye, sprayed, followed by
a crop of Sudan grass.
The knowledge gained from these ex
periments was used to set up a new
series of 4-year experiments in 1956, in
an attempt to utilize better crop rota
tions. Likewise, a new set of 4-year ex
periments was initiated to see if soil
building rotations will prevent reinfes-
tation of land on which the weed has
been eliminated.
Several of the new chemicals tested
give promise of being useful for the con
trol of leafy spurge. These include amino
triazole, silvex, and new formulations
of 2,4-D.
On Russian knapweed, a 3-year ex
periment utilizing perennial forage
crops was terminated in 1956. As on
leafy spurge, the best results were ob
tained when the crop was fall seeded
after a season of intensive cultivation.
Bromegrass, crested wheatgrass, and
alfalfa were equally effective when no
spraying was done. However, spraying
in the grasses with 2,4-D was helpful in
eliminating the weed. Late summer
spraying was more effective than earlier
spraying; however, spring spraying pre
vented seed production.
No results have been obtained from
the research on the thistle farm. Some
greenhouse and laboratory studies indi
cate, however, that perennial sow this
tle seeds are viable 6 days after the flow
ers open. Canada thistle requires insects
for pollination and has viable seeds 1
week after the flowers start to turn
brown.
Of all the chemicals tested, none were
satisfactory for killing wild oats. TCA
and Dalapon were the two best ones for
foxtail. TCA can be used in flax and
legumes but not in small grain.
Several new varieties or lines of small
grain were tested for the stage of growth
that is most tolerant to 2,4-D. Ail vari
eties of a given crop gave the same re
sponse. Seven barley varieties or lines
were more susceptible at the 3-leaf and
boot stages of growth than at the 4-leaf,
5-leaf, 6-leaf, or heading stages of
growth. Four wheat varieties were most
susceptible at the 3-leaf stage and seven
oat varieties were injured at the 3-leaf,
4-leaf, 5-leaf and boot stages.
In a single experiment, 2,4-D dust
with minor elements added was com
pared with 2,4-D and MCP sprays for
weed control in flax. All gave ecjually
good annual weed control and flaxyields
were the same for all treatments.
More detailed information can be ob
tained from Experiment Station Circu
lar 122 entitled, "Weed Control Re
search in South Dakota." (Project 32.
Leader; Lyle A. Derscheid, Agronomy
Dept.)
Foundation Seed, see page 43
Creeping Alfalfa, see page 74
Nitrogen Requirements in the James
River Basin, see page 94
The Claypan Research Farm, see page
98
Also see: Some Factors that May Af
fect Bloat, page 128
Nutritive Value of Hay adn Grasses of
the Northern Great Plains, page 142
Irrigated Pastures in Western South
Dakota, page 147
Dairy Production
Improvement of Dairy Cattle
Through Breeding
Two linesof Holstein cattleare being
studied. All heifer calves in the South
Dakota State College herd are weighed
at birth and growth rate measurements
are taken at various age intervals
through maturity. This study will re
quire several years before definite
growth trends can be established for
growing dairy heafers in the North
Central area. (Project 153. Leader:
Emery Bartle, Dairy Dept.)
Growth Studies of Calves and
Heifers
The development of dairy heifers
from birth until maturity is being
developed by inbreeding to two sires.
These lines are designated as B and R.
Sire 1, Line B, has 35 daughters and has
13 inbred matings (F X= .25). Sire 1
of Line R has 27 matings and will be
mated to half of his daughters. Inbred
line crosses with reciprocal crosses are
scheduled when inbreeding coefficients
approximate 30 percent. An outbred
control group maintained by artificial
insemination as recommended by the
NC-2 technical committee is provided
in the plan.
Studies were conducted on the rela
tionship of type classification ratings
and butterfat production. The correla
tion between over-all type ratings and
butterfat production was -)--28. The
highest correlation found was that of
dairy character classifications and butter
fat production, which was -|-.58.
Factors which might influence breed
ing progress were examined. The most
recent calving interval was 12.5 months,
the second most recent, 13.6 months.
Conception rates for the three sires were
74, 61 and 70 percent. Calf mortality
was 7 percent, mostly from stillbirths.
Ffive cows with production records
averaging 4,826 pounds of milk and
146 pounds of fat were culled. The herd
average (305 2x M. L.) was 12,474
pounds of milk and 413 pounds of
butterfat. (Project 184-R. Leaders:
Howard H. Voelker and Emery Bartle,
Dairy Dept.)
Recovery and Transplantation
of Bovine Ova
Investigations this year dealt with
the use of superovulating hormones,
effects of relaxin upon the cow's cervix
during estrus, and the use of proges
terone for controlling the estrus period
and its effect upon ovulation.
Injections of follicle-stimulating hor
mone preparation do not always ini
tiate the liberation of ova. Administra
tion of the lutinizing hormone injected
after the follicle-stimulating hormone
has been helpful hut does not cause ovu
lation in every case. The administration
of a luteotrophic hormone preparation
has been tried in conjunction with the
lutinizing hormone in an attempt to
liberate additional ova. Results to date
are inconclusive.
The effects of relaxin upon the cervix
have been demonstrated, and inasmuch
as the effects of relaxin are most bene
ficial when administered in conjunction
with diethylstilbestrol, further experi
ments have been conducted to deter
mine whether or not relaxin will greatly
relax the cervix during theestrus period.
Limited experiments this year suggest
relaxin is not beneficial during this
period.
The use of progesterone for control
ling the estrus period is somewhat vari
able. Frequently ovulation is absent
after an estrus period following proges
terone treatment.
The isolation of ova by limited quan
tities of flushing materials has been con
tinued. Attempts have been made to
recover the ova 5 days post-estrus, but
these seem to be no more beneficial than
when the ova were recovered 7 days
post^strus. (Project 189. Leader; A. E.
Dracy, Dairy Dept.)
Improved Pastures for Dairy Cattle
Pastures consisting of bromegrass
and alfalfa have been established on
the State College dairy farm to study
pasture problems. Free-range, control
led or strip grazing, and cutting fresh
forage for dry lot feeding are pasture
management methods for dairy cows
that are being studied. Carrying capaci
ty, milk and butterfat production, and
dollars income per acre are factors in
cluded in this study. (Project 234.
Leader: Emery Bartle, Dairy Dept.)
Some Factors That May Affect Bloat
During the last year the following ob
servations have been investigated that
may he helpful in controlling bloat. In
asmuch as bloat is characterized by an
accumulation of gas within the rumen
any physiological disturbance that pre
vents the escape of gas from the rumen
should produce bloat. A group of cattle
after having grazed on alfalfa pasture
for 3 hours were treated with 2.8 grains
of atropine per animal. Although the
atropine inhibited rumen motility, swal
lowing, and eructation, not enough gas
accumulated to cause bloat.
Two groups of sheep were pastured
together. The one group was Hampshire
and Columbia; the other group was the
No-tail breed developed at this station.
Some of the Hampshires and Columbias
bloated on alfalfa pasture, but none of
the No-tails showed any signs of rumi-
nal distress resulting from bloat.
A group of sheep was also drenched
with 4000 ml. of fresh alfalfa juice. In
asmuch as fresh alfalfa usually produces
the syndrome of bloat and since other
workers have suggested that the juice
will produce bloat, legume juice was ad
ministered to several animals on a pre
liminary basis. However, none showed
severe signs of bloat.
There is evidence that saponins,
chemical components of alfalfa, are in
volved in the production of bloat. Satis
factory methods for analyzing and dif
ferentiating between the various sapon
ins have not been developed and this
information is needed before the role
these compounds play in the bloat
problem can be determined. Extraction
and partial purification techniques for
obtaining the saponins from fresb alfalfa
have been developed, and a simple assay
for determining crude saponin has been
devised. Methods for separating the
crude saponin into its various compo
nents are now being developed. An at
tempt will be made to correlate bloat
production with the saponin content of
alfalfa.
A study on the feed-lot bloat problem
is being made with sheep. The rations
fed are composed of 100, 60, and 20 per
cent chopped alfalfa hay and a corn-
soybean meal mixture comprises the re
mainder of the latter two. No bloat or
digestive disturbances have occurred on
these rations in this experiment. Diges
tion trials and blood and urine analyses
are in progress but results are not far
enough advanced to report at this time.
(Project 245-R. Leaders: A. E. Dracy,
Dairy; L. B. Embry, Animal Husban
dry; V. Wallace, Biochemistry; M. W.
Adams, Agronomy Dept.)
Effects of Oral Administration of
Diethylstibestroi on YoungDairyCalves
Forty-eight calves (Holstein, Brown
Swiss, Guernsey; 34 males, 14 females)
were used in three experiments to deter
mine the responses to feeding diethyl-
stilbestrol ("Stilbosol," Lilly Co.) from
4 to 88 and 116days of age respectively.
Females were continued to determine ef
fects on estrus and reproduction.
Calves were individually fed concen
trates free choice. Two milligrams (3
milligrams, Expt. 3) stilbestrol per
100 pounds of body weight were fed
daily in milk to one-half of the calves;
the others were controls. Males were
slaughtered at 88 days in Experiment 1.
In Experiments 2 and 3 they were cas
trated at 88 days and continued through
116 days.
Stilbestrol induced no significant ef
fects on weight gains, body measure
ments, feed consumption, or utilization.
Stilbestrol groups averaged 197 pounds,
controls 208 pounds at 88 days. At 116
days hormone-treated calves averaged
249 pounds, controls 261 pounds. Dress
ing percentage in the stilbestrol group
wat 59.8 and 58.4 in the control group.
Testes weights averaged 9.8 grams in
treated calves and 21.07 grams in con
trols. Testes, tunica albuginea, epidi-
dymus, vas deferens averaged 18.9grams
in stilbestrol calves and 38.1 grams in
controls. Stilbestrol stimulated rudimen
tary teat development. Stilbestrol calves
were not different from controls in
growth of thymus, kidneys, liver, penis,
or adrenals. (Project 274. Leader:
Howard H. Voelker, Dairy Dept.)
Effect of Aureomycin on the Growth of
Chickens in the Presence of Pleuro-
Pneumonia-Like Organisms
The investigation of the effect of
aureomycin on the growth rate of chick
ens has led to the consideration of sub-
clinical infections produced by t b e
pleuro-pneumonia-like organisms in the
flock. Pleuro-pneumonia-like organisms
were isolated and grown from turkeys
having acute sinusitis. Chickens were
inoculated with this organism and tested
for the effect on weight gain with aureo
mycin.
Forty chickensat 1 month of age were
inoculated intratrachially with an active
culture of pleuro-pneumonia-like organ
isms. Thirty of the chickens received
from 25 to 30 micrograms of aureomy
cin per pound of feed.
The birds fed aureomycin showed a
weight gain of 87 grams per bird over
the control group that received no aureo
mycin. None of the chickens showed
clinical evidence of the chronic respira
tory disease that is found in turkeys.
Four weeks on the antibiotic was re
quired to develop the maximum effect
as shown by difference in weight. (Pro
ject 257. Leader: E. C. Berry, Dairy
Husbandry-Bacteriology Dept.)
Silage for Dairy Calves? see page 48
Also see: Cream Versus Milk for
Quality Dairy Products, page 130
Butter Consumption Study, page 130
Farm Economics
Cream Versus Milk for Quality
Dairy Products
The South Dakota dairy industry has
been trying to improve the quality of
dairy products for many years so it may
be in a better competitive position in the
dairy products market. One way to do
this is to convert dairy plants from cream
procurement to whole milk procure
ment.
A survey of 22 cooperative creamer
ies was made in 1955 to determine the
feasibility of shifting from cream to
whole milk. Eleven creameries have
shifted to whole milk operations since
the study was begun. Several reported
they were able to utilize preliminary in
formation furnished to them by the
Experiment Station.
As the creameries shift from cream to
whole milk procurement, a marked im
provement in the quality of the dairy
products produced in the area is antici
pated. A manuscript giving the results
of this study is now being written. (Pro
ject 201. Leaders: R. L. Kristjanson, Ag
ricultural Economics Dept.; D. F. Brea-
zeale, Dairy Dept.)
Butter Consumption Study
This study attempts to determine con
sumer's preferences regarding butter
quality and flavor. Fifty families in
Brookings and 343 in Sioux Falls were
surveyed concerning their consumption
of and preferences for butter, margarine,
and other fats and oils. The data were
tabulated and analyzed.
Four panels of 10 families each were
used in a butter and margarine prefer
ence experiment. Paired samples of the
spreads were given to each family for
10 weeks. Both husbands and wives
were polled on their preferences. A
manuscript covering two completed
phases of the study was begun.
A study of cream handling in plastic
hags was started. Data were collected
concerning procurement costs and cream
quality for plastic bags as compared to
can handling. This new technique seems
to hold great promise as a means or im
proving butter quality. (Project 272.
Leaders: R. L. Kristjanson, Agricul
tural Economics Dept.; D. F. Breazeale,
Dairy Dept.)
Best Time to Market Livestock
Producers of feeder cattle have to de
termine whether it is best to market
their livestock as calves, yearlings, or
later. This decision is reflected in the
way the ranch is organized, such as a
cow-calf operation. Once this decision is
reached there remains the difficulty of
selecting a time within the season.
Whether it is economically feasible to
market feeders from ranges more evenly
through the year depends largely on the
seasonal pattern of range production
costs.
Cost studies of these problems are
being made which consider seasonal dif
ferences in production costs, rates of
gain, and other factors such as labor,
capital requirements, and feed supplies
that affect net returns under different
livestock programs. (Project 226. Lead
er: Richard H. Kruse, Agricultural Eco
nomics Dept.)
Improving Methods for Marketing
Poultry Products
To determine what effect manage
ment factors and marketing techniques
have in the prices farmers receive for
eggs, a questionnaire was prepared and
mailed to 1,750 farmers having poultry
enterprises. These questionnaires were
sent out at 3-month intervals from May
1955 through February 1956. The data
thus collected have been recorded on
IBM cards and are being analyzed.
This study, when completed, will give
an indication of the egg production and
marketing methods which result in the
highest price returns to farmers in
South Dakota. (Project 175. Leaders:
Travis W. Manning and Gerald Marou-
sek, Agricultural Economics Dept.; Wil
liam Kohlmeyer and C. W. Carlson,
Poultry Dept.)
How Egg Dealers Determine Prices
Paid Farmers
A recently begun study is under way
to determine the means used by egg
dealers in South Dakota to arrive at the
prices they pay farmers for eggs.
Since an estimated 80 percent of the
state's egg production is shipped to
markets outside the state it is important
that egg quality be uniformly high in
order to gain and hold these markets.
One of the best means of acheiving this
is to pay the producer for the quality of
eggs he produces. One objective of this
study is to find to what extent prices
paid to farmers do reflect consumers'
preferences for various qualities of eggs.
The use of terminal market price quota
tions and other factors considered by
dealers in setting prices is also being
studied.
To carry out this study, a question
naire has been sent to all South Dakota
egg dealers. This will be followed up by
a detailed interview with each of the
egg dealers in a local market area; sev
eral market areas in the state will be
studied. (Project 271. Leaders: Travis
W. Manning and Gerald Marousek,
Agricultural Economics Dept.; William
Kohlmeyer and C. W. Carlson, Poultry
Dept.)
Land Value Trends and Mortgage
Foreclosures
Data on farm land sales in the coun
ties of Beadle, Brookings, Brown, Clay,
Faulk, Haakon, Hand, and Spink have
been secured for 1954 and 1955 from the
offices of the Register of Deeds of each
county. This will give us a continuous
record of farm land sales in these eight
counties for the 15-year period from
Jaunary 1941 through December 1955.
This study includes counties within
the prospective irrigation area in cen
tral South Dakota as well as counties
outside the prospective irrigation area.
It will eventually give a record of farm
land prices during the entire period of
development of the irrigation project.
Comparisons can be made between sales
within the prospective irrigation area
and those outside the irrigation area.
There is no indication, at present, of
excessive speculation in farm land with
in the prospective irrigation area. Farm
owners, renters, and sons of farmers
have been the chief purchasers of farm
land within the last 2 years. Estates and
non-resident owners have sold some of
the land they owned. Loan agencies
have taken mortgages on additional
land previously owned by farmers and
in some cases have loaned more than the
purchase price of the newlv acquired
land.
Data collected from every county in
the state showed only 11 farm mortgage
foreclosures were initiated in 1955 and
5 redemptions. The cause of the fore
closure action was sought from both
creditors and debtors. Poor farm man
agement, inefficiency, and even dis
honesty were listed by creditors. Debtors
listed size of farm, size of wheat allot
ment, bad weather, and family illness
as causes. The farm mortgage fore
closure reports indicate that while farm
income has fallen, distress is far from
being as serious as in 1932 when 3,864
foreclosures were started.
A manuscript, "The Strength of South
Dakota's agriculture as Measured by
Farm Mortgage Foreclosures 1921-55,"
is being prepared for publication. (Proj
ect 157. Leaders: Ray F. Pengra, Gabriel
Lundy, Agricultural Economics Dept.)
Irrigation Costs and Returns
Several farmers are keeping records
of the cost of pump irrigation. It is
believed that the analysis of these re
cords may prove to be of help to farmers
planning to irrigate their crops in cen
tral South Dakota.
A manuscript is being prepared which
discusses irrigation as a means of pro
viding settlement opportunities for
young farmers, food for an increasing
population, and stabilization of farm
incomes. "Farm Labor, Power and Ma
chinery Performance for Selected Oper
ations Under Dryland and Irrigated
Conditions in Central South Dakota,"
(Agr. Econ. Pamphlet 43) has been
slightly revised and printed as circular
131. (Project 198. Leader: Russell L.
Berry, Agricultural Economics Dept.)
Grain Marketing Efficiency
Rapid changes have been occurring in
modes of grain transportation. Trucks
are hauling an increasing amount of
grain. In some areas railroad spur lines
to smaller elevators have been discon
tinued leaving these elevators with only
truck transportation. One of the results
of these changes has been to increase the
volume of grain handled at some eleva
tors and decrease volume at others.
To study the effect of these changes
an over-all efficiency of grain marketing
of South Dakota elevators was made.
The work will provide basicinformation
concerning elevator efficiency and grain
transportation costs. (Project 22 4.
Leader: Richard H. Kruse, Agricultural
Economics Dept.)
Wheat Price and Income Policy
Wheat is a very important cash grain
crop of farmers in South Dakota. As a
result of variable weather conditions in
the major wheat production areas, the
supply of wheat fluctuates widely from
year to year. On the other hand, the de
mand for wheat is relatively inelastic.
Theseconditions result in widely fluctu
ating prices which cause considerable
hardship for farmers and make for un
certainty as to wheat prices and ade
quacy of supply to meet domestic and
foreign demands.
For the past 20 years the government
has attempted to alleviate some of the
hardships resulting from price uncer
tainty through various wheat price and
production control programs. The na
ture and objectives of these wheat pro
grams are being studied.
Analyses are being made of the effects
that these programs have had on agricul
ture in South Dakota and other wheat
states. Cost and results of various gov
ernment policies are being studied.
When complete these results will be
madeavailable to legislators, policy mak
ing and advisory groups, for their use in
formulating future agricultural policies.
(Project 263. Leaders: Max Myers and
Richard H. Kruse, Agricultural Eco
nomics Dept.)
Corn-Oats-Legumes Catch Crop
Rotation Most Profitable
A study of the estimated effects of
various amounts of legumes on total
production per 100 acres and net re
turns for the loess soil area on south
eastern South Dakota is being printed
as "Most Profitable Crop Rotations for
the Corn Belt and Southeastern South
Dakota," circular 129.
The principal conclusion is that
sweet clover, seeded in small grain and
plowed down for corn the following
spring as a green manure catch crop, is
the most profitable use of legumes
where erosion is not a problem. Stand-
over legumes for pasture or hay are
second best. They are superior to a corn-
oat rotation where no legumes, barnyard
manure, or commercial nitrogen is being
used. But a corn-oat-sweet clover catch
crop rotation appears to be most profit
able as the main rotation except where
serious erosion can be prevented by le
gumes or on specialized livestock farms
—especially dairy—where excellent pas
ture is needed. "Most Profitable Use of
Fertilizer on Corn, Oats, and Wheat in
South Dakota," Agricultural Economics
pamphlet 69 (mimeograph) was pre
pared this spring. (Project 211. Leader:
Russell L. Berry, Agricultural Econom
ics Dept.)
Farm Business Management
Data and Practices
Seventy farmers and ranchers, repre
senting theprincipal types ofagriculture
in the seven types-of-farming areas in
South Dakota, have been secured as
record-keepers for the project on farm
business management data and prac
tices. Each was visited by a representa
tive of the Experiment Station and pro
vided with the record books and infor
mation necessary for cooperating in the
1956 project. Records have been kept
on crops, livestock, and feed, as well as
receipts, expenses, and inventories.
Each cooperator will be visited by a
station representative at least twice each
year. Following the winter visit, his
books will be summarized and an anal
ysis provided, with a comparison made
with similar farms whenever possible.
Data from the records will be used as
bases for farm planning and budgeting,
as well as sources of information on the
various aspects of farm and ranch opera
tions in South Dakota. (Project 264.
Leader: Charles H. Benrud, Agricul
tural Economics Dept.)
Opportunities of Beginning Farmers
This study will be directed toward the
problem of beginning farmers bargain
ing for an opportunity to farm. It will
attempt a qualitative as well as a quan
titative approach. The quantitative ap
proach is rather simple—either the be
ginning farmer does or does not obtain a
quantity of land to farm. The qualita
tive measurement, however, must deter
mine whether the farm purchased or
rented, does in fact represent an oppor
tunity; or is it, because of quality, size,
tenure arrangement, or credit arrange
ment, just a hopeless situation that will
consume the accumulated capital of the
aspiring farmer before he can finally
get himself out.
This study will attempt in the next
year to evaluate the experience of a
group of beginning farmers in Spink
County, South Dakota, in order that
other young farmers can profit by their
experience. (Project 166. Leader: Loyd
Glover, Agricultural Economics Dept.)
Improving the Farm Credit Situation
The work done in South Dakota this
year has been of an exploratory nature.
Bankers and other lenders have been
contacted to determine the pressing
credit problems from their standpoint.
In our contacts with farmers there have
been some reports of credit rationing.
Bankers have reported an abundance of
credit work is being done to clarify this
discrepancy.
Cooperative work was done on a
Great Plains bulletin "Credit, a Tool
For Farm and Ranch Use." This bulle
tin is presently being printed by the
Nebraska Experiment Station and will
be available through South Dakota
county agents. Cooperative work was
also done on, "The Frazier-Lemke Act:
An Analysis of its impacts on Farmers
and Lenders With Particular Emphasis
on the Northern Great Plains." This
bulletin is presently being revised for
publications as a Northern Great Plains
Council Publication. (Project 24 0.
Leader: Allen R. Clark, Agricultural
Economics Dept.)
Improving Weather Information
An effort is being made to reduce
South Dakota weather data to a more
predictable form. Weather information
for 60 South Dakota weather observa
tion stations has been summarized by
weeks from the earliest date from which
reasonable continuous data are available
for each individual station.
To develop methods to be used in a
regional study of drought covering eight
states in the North Central Region, the
average precipitations at five stations
within two different areas of South Da
kota have been put on IBM cards.
The following mimeograph pamph
lets have been prepared during the past
year: Agricultural Economics Pamphlet
66, "Average Frequencies of Daily Oc-
currence of Maximum and Minimum
Temperatures for Five Areas in Eastern
South Dakota by Five Week Intervals
Throughout the Year," Agricultural
Economics Pamphlet 68, "Average
Weekly Temperatures, Precipitation
and New Snow Received at 60 Weather
Bureau Stations Through 1954," Agri
cultural Economics Pamphlet 71,
"Weekly Summary of Climatological
Data at Faulkton, South Dakota." (Pro
ject 291. Leaders: Max Myers and Ray
F. Pengra, Agricultural Economics.)
Cash Rent, see page 4
Straw for Paper Production, see page 18
Retailing Farm Equipment, see page 57
Property Taxes and Farm Income, see
page 82
Also see: Roughage Marketing Proj
ect, page 148
Farm Engineering
Application of New Materials and
Design in Farm Buildings
Work on expanded shale as a light
weight concreteaggregate was continued
throughout the year. Contact and con
trol was continued at various light
weight block manufacturing plants
throughout the state concerning quality,
yield, strength, and texture of the
blocks. Designs on poured floors and
decks made from lightweight aggregate
was started.
Pentachlorophenal-treated fence posts
are still in excellent condition after
over 3 years of service.
Research on materials used in bunker
type silo construction was continued
during the past year. The exclusion of
air in sidewall construction continues
to be a problem with rather discourag
ing results when lining with paper.
Tongue and grooved material or double
wall utilizing an economical flooring
material seems to be working satisfac
torily after 2 years service. (Project 203.
Leader: Dennis L. Moe, Agricultural
Engineering Dept.)
Poultry Brooding Methods
An efficiency study was made of three
types of electric brooders. Two of these
types of brooders, the infra-red lamp
and the conventional resistance type
heating element and hover, are availa
ble commercially. The portable floor
plate brooder with electric heating ele
ment was constructed for purposes of
this study.
These three brooder units were tested
in portable brooder houses which were
of a wooden shed type. No insulation
was used on the construction of any of
these houses. The floor was uninsulated
except for the litter that was used on the
floor. Bales of straw were used to bank
the outside perimeter. Inside tempera
tures of the brooder house was therefore
subject to variation of the climatic tem
perature.
Under these conditions the primary
purpose of this study was to compare
the heat losses from radiation, conduc
tion, and convection that were recorded
in each of the three types of electric
brooders. This meant an investigation of
materials that will radiate or transfer
heat by radiation. Cost differences of the
three types of brooders were noted.
(Project 280. Leader: Virgil H. Elesher,
Agricultural Engineering Dept.)
Possible Toxic Effect on Plants
of Iron Laden Water Transported
Through Aluminum Pipe for
Sprinkler Irrigation
Several irrigation wells in South Da
kota, including one at South Dakota
State College, have been found to con
tain iron laden water. This water, when
used to irrigate through a sprinkler sys-
tern, forms a coat of rust upon the plants
being irrigated.
A retarding effect has been noted on
the plants. The cause has not yet been
determined.
In the summer of 1955 a replicated
experiment was set up using sprinkler
irrigation with galvanized and alumi
num pipe, surface irrigation, and also a
nonirrigated check plot. The replica
tions contained corn and a vine crop.
On the corn, the surface irrigation
had a 20 percent higher yield than the
dry check plot, the check plot had a
10 percent higher yield than the corn
sprinkled by the use of galvanized pipe
and the check plot had a 16 percent
higher yield than the corn sprinkled
with the use of aluminum pipe.
On the vine crops, the experiment in
dicated a high degree of burning on the
vine leaves when sprinkled with galva
nized and aluminum pipe. This slowed
up the growth on the vines and reduced
the yields below the dry check plot.
Again the surface irrigated vines pro
duced the highest yield and the dry
check plots outyielded the plots sprin
kled by the use of galvanized and alumi
num pipe. (Project 281. Leaders: John
L. Wiersma, Don Brosz, Agricultural
Engineering Dept.)
Sprinkler Possibilities in South Dakota
Designing a sprinkler irrigation sys
tem to lit the farm is an engineering
problem which involves the soil, the
crops, and the equipment used to apply
the water.
The past year a study of the irrigation
management practices to be used on
horticulture crops was initiated. Irriga
tion water and natural rainfall were
measured and soil moisture levels were
determined as plant growth progressed
and irrigation was applied. This
work was carried on in conjunction
with variety studies and other work of
the Horticulture Department. In this
type of irrigated crop it is desired to
not only obtain increased yields but also
improved crop quality and earliness of
maturity. Yield and quality studies indi
cate that irrigation costs are justified for
a number of crops.
Timeliness of irrigation is as impor
tant as amount of water applied. The
available water that a soil can hold for
plant use and the amount of moisture
a plant uses during various growth
stages varies. If a simple method of de
termining when to irrigate could be de
vised, a savings in irrigation water could
be accomplished and a better plant
growth obtained. A correlation between
evaporation from an evaporating pan
and soil moisture used by different crops
is being studied. Indications are that a
correlation is possible. The best results
were obtained from a partially buried
pan. Correction factors for growth stage
of plants is needed. If a correlation is
f)ossible it will be possible to tell when
to irrigate by knowing the soil type and
the amount of water that evaporates
from a free surface.
New types of equipment are being
made available to sprinkler irrigators.
Increased interest has been indicated in
the performance of the giant type sprin
klers that discharge up to 600gallons per
minute and operate at pressures up to
125 pounds per square inch. A pattern
and soil compaction study procedure for
this work was determined but no defi
nite results were obtained. (Project 192.
Leader: John L. Wiersma, Agricultural
Engineering Dept.)
Crop Drying and Conditioning
Forty bins of wheat (300-bushel capa
city) at the Onida ASC bin site were
carried through their third year or aera
tion tests. The final samples will be
taken near September 1, and if possible
the wheat will be shipped. During the
first 2 years the cupola ventilators and
the 50 c.f.m. fans have done the best
job in preventing moisture migration to
the top center of the bin. Thermostatic
controls on all sizes of fans are doing a
fair job in controlling moisture migra-
tion; but the humidistat controlled fans
are doing an even better job.
Field shelling of corn, combined with
cold air drying was successful in the fall
of 1955, Early picking dates and good
drying weather enabled picking to start
on October 1 at 25 percent kernel mois
ture content, with corn being dried to
12 percent in October. All corn was
down to 12 percent 2 weeks after the
last field operation. The cost of running
such a fan installation is approximately
4 cents per hour in elecric power cost.
Early picking again showed a saving in
corn as compared with later picking.
(Project 246. Leader: H. H. DeLong,
Agricultural Engineering Dept.)
Poultry House Ventilation, seepage 1
Pilot Silos, see page 40
Also see: Farm Water Problems, page
117
Fruits, Vegetables, and Sheiterbeits
Growth and Yield of Strawberries
as Influenced by Culture
While plant breeders have made
much progress in developing varieties
of strawberries and raspberries adapted
to local climatic conditions, the value of
cultural treatment cannot be ignored.
Recent investigational work of this sta
tion proved that strawberry plants ac
cumulate carbohydrates when exposed
to cool weather. Such plants survive the
low winter temperatures better. Plants
covered with a mulch before they are
"hardened" suffer greater loss than those
not covered by a mulch. Rainfall during
late summer of 1955 was very light and
plants suffered from lack of moisture in
September and October. By m i d-
November the leaves were dry and were
not able to harden plants for winter con
ditions; as a result, loss was heavy. Plants
receiving water in late summer survived
the winter with little or no damage.
(Project 145. Leader: S. A. McCrory,
Horticulture-Forestry Dept.)
Small Fruit Breeding in South Dakota
High quality grape varieties were
hybridized with early maturing native
grapes and hardy hybrid grapes. Experi
ments were conducted in an effort to de
termine hardiness of young grape seed
lings.
Additional wild raspberry plants were
set in the field for evaluation as possible
parents in our breeding program. Sever
al varieties and selections of raspberries,
grapes, currants, and gooseberries were
planted for testing and for use in breed
ing. (Project 252. Leader: Ronald Peter
son, Horticulture-Forestry Dept.)
Developing High Quality Tomatoes
for South Dakota Climate
The summer of 1955 had both
drought and high temperature. Such
conditions were favorable for evaluat
ing tomato lines as genetic material.
Under such conditions many varieties
drop their flowers without setting fruit.
Yields were generally low and some
plants were barely able to survive dur
ing July and August. Using this as a
basis for selection, many lines were
saved for future breeding work. During
the winter many crosses were made and
plants from these crosses will be ob
served in the field during the summer.
Much of the breeding work and some
selection was done during the winter
months. By growing plants under con
trolled temperature, light, and relative
humidity, much of the field work can be
eliminated. (Project 49. Leader: R. L.
Nickeson, Horticulture-Forestry Dept.)
Tree Fruit Breeding in South Dakota
Several varieties of apples, pears,
plums, cherries, and apricots were
planted for determining their adaptive-
ness to South Dakota conditions and for
breeding. New apple seedlings were
transplanted from greenhouse ground
beds to the field in an effort to develop
high quality adapted varieties. Hybri
dizing was done on apples, pears, and
apricots. (Project 1. Leader: Ronald
Peterson, Horticulture-Forestry Dept.)
Preservation and Evaluation of Hardy
Fruit Plants Having Genetic Value
At the time South Dakota was being
settled there was great interest in fruit
varieties. Most of those planted were
not able to compete with climatic con
ditions. Those standing the test became
the varieties most commonly planted.
These varieties generally left much to he
desired as to quality. This natural elim
ination has reduced our varieties to a
few that are acceptable.
Earlier workers saw the need for a
program of fruit breeding and started
collecting plants from both foreign and
domestic sources. More recently this
material has been assembled in a foun
dation planting where it can be evalu
ated and used as genetic stock. In gener
al this material has shown great winter
hardiness. In some cases is has shown
resistance to disease. It is now being
used in a wide area of the country. (Pro
ject 174. Leader: S. A. McCrory, Horti
culture-Forestry Dept.)
Effect of Spacing on Survival, Growth,
and Effectiveness of Windbreaks
and Shelterbelts
Most shelterbelts have been designed
on a basis of opinions and judgement.
The effectiveness of a particular design
in controlling wind is not fully under
stood. Recent plantings having various
arrangements and spacing distance have
been made at Brookings and Highmore.
Information from these may well serve
as a basis for future arrangements.
(Project 239. Leader: Paul Collins, Hor
ticulture-Forestry Dept.)
VegetativePropagation of Hardy
Ornamental Plants
Vegetative propagation of the Lillian
Gibson rose by means of hardwood stem
cuttings proved unsatisfactory with all
methods tried. However, propagation
by root cuttings was fairly successful.
Mature plants were dug in the fall and
the roots were cut into sections 1 to
1Vz inches in length. These root sections
were buried in flats of moist peat and
the flats were kept in a warm green
house.
The shoots which emerged from the
peat were allowed to attain a height of
3 to 4 inches and were then cut off and
rooted under mist in the propagating
bench.
These cuttings rooted much more
quickly and with much lower mortality
than the hardwood cuttings started at
the same time and derived from the tops
of the same plants. (Project 258. Leader:
Jesse Rawson, Horticulture-Forestry
Dept.)
Chinkota Elm, see page 14
BetterVegetable Varieties, see page22
Plastic Greenhouses, see page 86
Home Economics
Relation of Calories to
Protein Utilization
The effects of changes in protein and
calorie intake on nitrogen balance were
investigated, one 66-year-old woman
beingobserved for 26 five-day metabolic
balance periods.
While on her own self-selected diet,
her daily food supplied an average of
63 grams of protein and about 1,975
calories, estimated from tables of food
composition. On these levels of intake,
this woman was essentially in nitrogen
equilibrium.
When her protein was decreased by
25 percent to an average of 47 grams and
subsequently to 41 grams, with the cal
orie intake remaining the same, she was
in definite negative nitrogen balance.
Increasing her daily intake of calories
to 2,100 did not compensate for the de
crease in the amount of protein eaten.
She was still losing nitrogen on an in
take of 50 grams of protein and 2,100
calories. (Project 178. Leaders: Lida
Burrill and Beth Alsup, Home Econom
ics Dept., in cooperation with other
stations in the North Central Region as
a part of Project NC-5.)
Newer Fibers Compared to Cotton in
Shirt and Blouse Materials
Blouse and shirt materials today are
commonly made from cotton, Dacron,
nylon, Orion, rayon, or blends of these
fibers. Several of these materials were
purchased and physical properties stud
ied in the laboratory.
A paper summarizing findings for
some of the properties studied has been
prepared.
Based on fabric breaking strength, di
mensional stability, fabric structure,
thickness,and weight per square yard, it
appears that the cotton fabrics included
in this study compare favorably with
those containing the newer fibers. While
these cotton fabrics have low perme
ability to air, they undoubtedly would
be equally as comfortable as the other
fabrics because of their ability to absorb
moisture. (Project 254. Leaders: Lillian
O. Lund, Home Economics Dept.;
Mary Ann Morris, Minnesota Agricul
tural Experiment Station.)
Boys' Blue Jeans Studied
As a part of a North Central Regional
study on boys' clothing, a study of blue
jeans is in progress at this station. Gar
ments of two weights were purchased
and worn by 30 boys in the fourth or
fifth grades. The three-year periods of
10, 20, and 30 days, were completed this
year. Half of these were laundered in the
homes and the other half in the labora
tory. Visual observations and dimen
sional stability measurements were
made throughout the wear periods. The
garments are now being cut into sam
ples for laboratory mesurement of phys
ical properties. (Project 259. Leader:
Lillian O. Lund, Home Economics
Dept., in cooperation with the Minne
sota Agricultural Experiment Station as
a part of NC-24.)
Blended Suitings, see page 10
South Dakota Plums, see page 91
Also see: Farm Water Problems, page
117
Minimizing Quality Losses of Poultry
Meat in Market Channels, page 163
Livestock and Poultry Diseases and Parasites
Control of Fowl Cholera
Fowl cholera is caused by an organ
ism belonging to a group of bacteria
known as Pasteurella multocida. The or
ganisms of this group affect several dif
ferent animal species.
In order that the nature of fowl chol
era be more fully understood and better
methods developed for controlling the
disease, studies are being conducted to
learn more about the cause by biochem
ical and antigenic tests.
During the past 5 years, 277 strains of
P. multocida have been saved from
those isolated in the diagnostic labora
tory. Two hundred fifty-nine of these
strains were isolated from poultry affect
ed with fowl cholera; 18 strains were
isolated from other farm animals, gen
erally affected with respiratory condi
tions. A study is being made to deter
mine the ability or inability of these
strains to produce certain reactions in
the test tube.
Previous tests have shown that the
strains of P. multocida causing fowl
cholera are of two main types. These
were designated as type I or type II, ac
cording to their inability or ability to
ferment xylose. The 277 strains, referred
to above, were typed according to this
method shortly after isolation and again
this past year. The types remained the
same on the second test. Of the 259
strains isolated from poultry, 87 percent
were type I and 13 percent were type II;
whereas, of the IS strains isolated from
other farm animals, 11 percent were
type I and 89 percent were type II.
The type II P. multocida strains fer
mented arabinose and dulcitol in three
more or less distinct patterns:
(1) Arabinose and dulcitol negative
(2) Arabinose positive and dulcitol
negative
(3) Arabinose positive and dulcitol
positive.
A characteristic of note was the rela
tive inability of strains isolated from
poultry to ferment trehalose. None of
the 225 type I strains fermented trehal
ose and only four of 34 type II strains
gave positive fermentation reactions. In
contrast, 13 out of 17 type II strains iso
lated from other farm animals ferment
ed this carbohydrate.
A few strains of P. multocida fer
mented salicin, but no correlation as to
type or species from which the strains
was isolated could be established with
this reaction.
All strains were checked for urease
activity. A higher percentage of the old
er strains were urease positive, when
compared with those that had been iso
lated more recently.
In addition to the biochemical studies,
preliminary tests were made using a
whole blood P. multocida antigen to
check different strains as to type. An an
tigen prepared from a type I strain was
agglutinated by blood from chickens ex
perimentally infected with a type I
strain, while an antigen prepared from a
type II strain was not.
The study of the biochemical and an-
tigenic nature of the cause of fowl chol
era is being continued, attempting to
determine whether or not there is an
interrelationship between certain of
these characteristics for different strains
of P. multocida. (Project 141. Leader:
T. A. Dorsey, Veterinary Dept.)
Mucosal Disease of Cattle
Mucosal disease is the name given to
a disease condition in cattle in which the
mucous membranes of the alimentary
canal are principally affected. Surface
erosions and ulcerations involving the
muzzle, mouth, and tongue and a per
sistent diarrhea are the usual symptoms.
On post mortem, any part of the diges
tive tract may show lesions. The mortal
ity is nearly 100 percent of the animals
which become sick regardless of the
treatment used. The morbidity in affect
ed herds has been 10 to 20 percent.
Mucosal disease has been recognized
in South Dakota since 1952. Almost all
cases have affected animals 6 to 12
months of age. Most of the outbreaks
have occurred in the colder months of
late winter and early spring.
In addition to studying the symptoms
and pathological changes associated
with mucosal disease, numerous at
tempts have been made to transmit it to
calves of the same age group. Calves
have been inoculated intravenously and
suhcutaneously with blood and tissue
suspensions from field cases. Other
calves have been given suspensions of
intestinal contents and organ tissues by
mouth.
Some of the experimental calves have
shown no reaction. Others have shown
a rise in body temperature as early as the
third day and as late as the sixteenth
day. The temperature reactions lasted 24
to 48 hours without the development of
diarrhea. One calf which was given a
suspension of intestinal mucosa and kid
ney tissue from a field case showed a
temperature of 104.6 degrees on the
fourth and fifth days. On the fifteenth
day there were mouth erosions and diar
rhea. It became progresisvely weaker
and was dead on the seventeenth day.
The autopsy showed lesions throughout
the alimentary canal which were typical
of field cases of mucosal disease. The re
sults of transmission trials thus far indi
cate that an infectious agent, probably a
virus, is the cause of the disease. (Project
253. Leader: G. S. Harshfield, Veterin
ary Dept.)
Leptospirosis of Farm Animals
Leptospirosis is an infectious disease
of importance in cattle and swine caused
by the bacterium Leptospira pomona. In
cattle it can cause death associated with
anemia. In less acute infections it can
cause abortion and reduction in lacta
tion over a period of time. In swine it is
a cause of abortion.
Leptospirosis has been diagnosed in
cattle and swine herds in South Dakota
over a period of 5 or 6 years. It no doubt
existed prior to that time. In the past
year a survey of the incidence of the in
fection has been conducted, using an ag
glutination test of serum samples of cat
tle and swine which had been submitted
to the diagnostic laboratory for brucel
losis tests.
The leptospirosis test of 5,935 bovine
samples from 1,258 herds resulted in
3.85 percent of the samples and 11.5 per
cent of the herds showing positive reac
tions. There were 883 swine samples
from 275 herds tested with positive reac
tions in 1.6 percent of the samples and
3.63 percent of the herds.
It is not known at this time whether
all positive reactions to this test indi
cate certain previous exposure to L.
pomona. When the serum samples
which were positive with the agglutina
tion test were checked by the agglutina
tion-lysis test, all gave titers of 1:100 or
higher.
Leptospirosis was diagnosed in five
swine herds in which abortions occurred
in from 26 to 46 percent of the bred
sows. All of the abortions occurred with
in 3 weeks of due farrowing date. L.
pomona was isolated from one of six
aborted pig fetuses of one herd by
guinea pig inoculation and by direct cul
ture. Infected boars from two of the
herds were used in other herds without
development of clinical disease in the
bred sows. (Project 270. Leader: G. S.
Harshfield, Veterinary Dept.)
The Control, Economics, and Biology of
Certain Insects, Mites, and Ticks
Affecting Cattle, Sheep, and Swine
This project, during the fiscal year
ending June 30, 1956, was held in abey
ance because of the absence of the proj
ect leader from the campus. He has been
on sabbatical leave for the past year.
(Project 186. Leader: W. M. Rogoff,
Entomology-Zoology Dept.)
Intestinal Parasites of Cattle
In recent years, experiments have
shown that low-grade or sub-clinical
infestation with parasitic worms can
have a decided effect upon rate of gain
in weight. Often these mild infestations
go unnoticed because they do not ap
pear to harm the animals. The damage
has come to light only in herd studies
where one group of animals has re
ceived treatment while a corresponding
control group has not and where all
animals have been weighed frequently.
In this project, cattle were utilized at
Highmore, Eureka, and Cottonwood.
At each station a herd of 40 calves were
divided into a group of 20 animals to be
treated and 20 animals to serve as con
trols. A different treatment was used at
each of the three stations: phenothiazine
drench monthly, Hypolin drench
monthly, and phenothiazine in salt
available constantly. Fecal samples were
abtained from each of the 140 calves in
the fall before treatment was begun.
Estimates of the number and kinds of
helminths (parasitic worms) in each
animal were made by quantitative and
qualitative egg counting techniques. At
the conclusion of treatment in the
spring, fecal samples were again ob
tained from each calf, and helminth egg
counts are being made. Another set of
fecal samples will he checked in the
summer.
At the conclusion of the experiment,
the helminth egg counts will he checked
against the rate of gain for both the
treated animals and the control animals
in an attempt to determine the efficacy
of the treatments. (Project 278. Leader:
Ernest J. Hugghins, Entomology-Zoo
logy Dept. in cooperation with Projects
120 and 244.)
Fringed Tapeworm of Sheep
The fringed tapeworm, Thysanosoma
actinioides, is responsible for the con
demnation of a high percentage of livers
from sheep raised on the range in west
ern South Dakota. Moreover, it appears
that a high percentage of lambs horn on
the western ranges have acquired the
tapeworm infestation by the time they
are moved to feed lots in the eastern part
of the state. It is not known as yet how
the infestation is acquired or how it is
transferred from sheep to sheep, al
though workers in New Mexico have
demonstrated that the transfer is not
direct; i.e., some invertebrate vector
must he involved. Furthermore, the
vector probably is restricted to the west
ern ranges, as sheep appear to acquire
the infestation there only.
During the past year, several lots of
sheep which were heavily infested with
the fringed tapeworm have been traced
to their home ranges. The home ranges
have been searched for possible inter
mediate hosts (or vectors) of the tape
worm, and small mites which occur ab
undantly in sheep dung at some seasons
have been brought under suspicion.
These mites have been identified as
comprising at least three different
species, all of which are predaceous.
Presumably, they feed upon insect larvae
in the dung, and they might also devour
any tapeworm segments or egg cases
they chanced to encounter. The mites
are abundant only in the large, moist
stools which are produced by the sheep
when green grass is available. In the
winter the mites have been found hi
bernating beneath old, isolated deposits
of cow manure. Efforts are being made
to maintain these mites in the laboratory
for infestation experiments
Two rather interesting ecological fac
tors have hen investigated. One is that
sheep raised in the Black Hills appar
ently are not infested with the fringed
tapeworm, while sheep on the open
range both north and east of the Black
Hills show a high incidence of infesta
tion. It seems that either the vector does
not occur in the Black Hills habitat, or
that if it does occur there, the lower
temperatures and shorter warm season
prevent the establishment of the tape
worm life cycle. (In the life cycle of a
related tapeworm, it has been found
that the larvae stage requires three to
four months to mature in the interme
diate host.)
The other ecological factor concerns
the possible role of antelope as reservoir
hosts for the tapeworm, since antelope
run freely over much of the sheep range
country. Several infested antelope have
been found in New Mexico. Personnel
of the South Dakota Big Game Survey
cooperated by examining 36 antelope
killed during the 1955 fall hunting sea
son in Butte, Perkins, and Harding
Counties. No fringed tapeworms were
found. (Project 260. Leader: Ernest J.
Hugghins, Entomology-Zoology Dept.)
Fish Parasites
A total of 430 fish from 23 different
bodies of water (largely lakes) in South
Dakota have been examined for para
sites. The fish were predominantly
game fish, hut many rough fish were
included. For each fish there is a host
record sheet with the following data:
date taken, total length, sex, source, and
number, kinds, and location of parasites
found. Some stomach contents were
saved for possible food analysis. Also,
in some cases scales (or vertebrae of bull
heads) were saved for studies.
The parasites have been preserved,
and many of them have been stained
and mounted on permanent slides.They
are in the processof being identified and
tabulated. Fish from several lakes
showed an extremely high incidence of
parasitization, while fish from other
lakes were relatively clean. (Project 277.
Leader: Ernest J. Hugghins, Entomol
ogy-Zoology Dept., in cooperation with
S. D. Game, Fish and Parks Dept.)
Sporadic Bovine Encephalomyelitis, see
page 106
Also see: Internal Medications for Cat
tle Grub Control, page 149
Livestock Production
Improvement of Beef Cattle
Through Breeding
Two inbred lines have been culled on
their performance and a satisfactory
control line has been added. The control
line will permit a more accurate com
parison of selection alone versus selec
tion combined with inbreeding.
Preliminary results from field tests
where inbred bulls are compared with
noninbred bulls in use in commercial
herds in South Dakota, show some ad
vantage to the inbred bulls in the per
formance test.
The South Dakota Station has been
cooperating with the Iowa Station in the
study of dwarfism by using available
carrier cows. The bulls used on these
cows have been predicted clean or car
rier by the Iowa workers on the basis of
various tests, such as x-ray.
Pilot studies utilizing drosophila and
guinea pigs have been initiated in the
study of breeding for resistance to sele
nium poisoning in beef cattle. The
smaller animals will be used to gain in
formation on the importance of hereditv
in resistance to selenium poisoning and
also to study the effects of selenium on
the reproductive systems. The cattle
phase of the selenium poisoning prob
lem will be continued and has been ex
panded to include a herd of grade An
gus cows. These cows will be used to
study breed differences and the effects of
crossbreeding on resistance to selenium
poisoning.
A publication covering the objectives
and goals of the project, circular 130,
was published during the year. (Project
167. Leaders: C. A. Dinkel, J. A. Min-
yard. Animal Husbandry Dept.; W. R.
Trevillyan, Antelope Range Field Sta
tion; J. D. Rahn, Reed Ranch; Frank
Whetzal, Cottonwood Range Field
Station.)
Nutritive Value of Hay and Grasses of
the Northern Great Plains
Three separate phases of this project
were carried on during the past year.
Winter feeding trials with high quality
Angus steer calves were conducted at the
North Central Substation, Eureka; the
Central Substation, Highmore; and the
Range Field Station, Cottonwood. One-
half of the calves at Eureka and High-
more were drenched for a study of para
site control and this study is reported
elsewhere. Digestion trialsare also being
conducted in conjunction with some of
the feeding trials.
Eureka Trials. Feeding trials at Eu
reka compared the value of alfalfa hay
and soybean meal pellets as protein sup
plements to an early-cutprairie hay. The
design of the trial and the results are
shown in table 1.
The prairie hay contained about 6.8
percent protein and the alfalfa hay near
ly 17 percent. The alfalfa hay and soy
bean pellets were fed in amounts in lots
1 and 2 to give rations with about 10
percent total protein. The results show
that alfalfa hay and soybean pellets,
when used to supply equal amounts of
protein, gave about the same rate of
gain.
Calves fed alfalfa hay as the only feed
scoured considerably during the first 2
weeks and lost some weight. The feces
were rather soft throughout the trial.
They made the largest gains of any lot.
The amount of hay was limited to a
maximum of 15 pounds per head daily.
Highmore Trials. The feeding trials
at Highmore compared hay from land
fertilized with ammonium nitrate at 150
pounds per acre, nonfertilized land,
and land on which the hay had not been
harvested the previous year. All the hay
was harvested at an early stage of ma
turity from the same quarter section and
had been stored as baled hay in open
stacks for 1 year.
The design and results of this trial are
presented in table 2. Each hay was sup
plemented with enough soybean meal
Table 1. Results of Winter Feeding Trials at Eureka (November 16, 1955 to
April 19, 1956—155 Days)
Prairie Hay Prairie Hay
+ + Alfalfa
Soybean Alfalfa Prairie Hay Hay
Pellets Hay Alone Alone
1 2 3 4
10 10 10 10
457 456 457 457
0.75 0.78 0.31 1.00
12.1 9.1 13.0
4.3 14.0
1.08
-----
1599 1166 4173
541 1396
143.1
Lot
Number of calves per lot.
Av. daily gain, Ibs..
Av. daily ration, lbs.
Alfalfa hay
Soybean pellets
Feed per 100 pounds gain, lbs.
Alfalfa hay
Table 2. Results of Winter Feeding Trials at Highmore (November 22, 1955 to
April 10, 1956—140 Days)
Number of calves per lot.
Av. daily ration, lbs.
Hay
Fertilized
150 Lbs.
Ammonium
Nitrate
Prairie Hay
Not Cut
Previous
per A. Not Fertilized Year
10 9 9
414 417 422
0.81 0.90 0.95
11.8 12.1 12.1
0.85 1.12 1.21
Feed per 100 pounds gain, lbs.
Hay 1465
Soybean meal pellets 105.7
pellets to give about 10 percent protein
in the total rations.
The fertilized land produced more
hay and it contained more protein. This
is the hasis for the smaller amount of
soybean meal pellets heing fed in this
lot. The hay also contained more weeds
than the other two. The amount of re
fused feed for each lot was held to ap
proximately the same hy limiting the
amount of hay fed. Since the weeds
were not consumed hy the calves in lot 1,
their hay probably was restricted more
than it should have heen. This probably
accounts for the lower rate of gain by
this lot.
The hay from the land not harvested
the previous year contained less protein
than the other two. When enough soy
bean pellets were fed to give the same
protein level in the rations fed to lot 2,
the calves in this lot did slightly better.
However, the small difference probably
is not significant but does indicate that
the hay from the land not harvested the
previous year is a very satisfactory feed
when the lower protein content is cor
rected by proper supplementation. Har
vesting hay every other year is some
times necessary to avoid depleting the
land and to obtain yieldshigh enough to
justify the harvesting expense.
Cottonwood Trials. At Cottonwood,
studies were continued on the value of
prairie hay after various number of
years of storage in the open. The results
were quite similar to those of past years.
Hay that has appeared to keep well,
with little evidence of mold damage,
has compared quite favorably with the
current crop. Lower rates of gain were
obtained with hay that showed evidence
of considerable weather damage. Well
made loose stacks appear to keep better
over a period of several years than haled
stacks. Studies are in progress to study
the amount of loss under various stor
age conditions. (Project 120. Leaders:
L. B. Embry, Animal Husbandry Dept.;
O. E. Olson, Biochemistry Dept.; and J.
G. Ross, Agronomy Dept.)
Nutritional Studies with Beef Cows
Wintered on the Range
Fifty-four yearling Hereford heifers
were permanently allotted to three lev
els of winter vitamin A supplementa
tion with duplicate lots in the fall of
1952. They have been grazed on an ex
cellent condition deferred winter range
and fed 1 to 1'/2 pounds per head daily
of a 38 percent protein supplement
containing added phosphorus and 0,
1,000, or 3,000 I. U. of vitamin A per
100 pounds of body weight. In 1955-56
they were fed the supplement from No
vember 26,1955 through April 19,1956.
Blood samples were taken at the begin
ning, about the middle, and near the
end of the winter feeding period and
analyzed for plasma, carotene, vitamin
A, and phosphorus.
Vitamin A plasma levels during the
winter are related to the amount of vita
min A contained in the supplement. No
symptoms of vitamin A deficiency have
been observed. However, cows from
heavily grazed summer pastures have
had much lower plasma vitamin A and
carotene values than cows from lightly
grazed pastures. Plasma vitamin A val
ues of samples taken November 26,
1955 were 17.2 for heavy, 27.2 for mod
erate, and 46.1 meg. percent for light
summer grazing. The corresponding
values for plasma carotene were 169.7,
272.4,and 491.8 meg. percent.
This study is being continued with
the same cows on the same treatments.
(Project 217. Leaders: J. K. Lewis, Ani
mal Husbandry Dept.; O. E. Olson, Bio
chemistry Dept.; and Frank Whetzal,
Cottonwood Range Field Station.)
Manganese Requirements of Growing
and Fattening Cattle
In a previous experiment, yearling
steers fed a ration containing about 8
p.p.m. of managanese appeared normal
and gained as well as a similar group
fed the same basal ration with added
manganese to give about 40 p.p.m. of
manganese. The present experiment
was conducted to test the effects of this
low-manganese ration with younger
animals fed for a longer period.
Twelve heifer calves weighing about
380 pounds were individually fed a low
manganese ration during a depletion
period. After the depletion period, they
were paired according to weight and
rate of gain during the depletion peri
od. One group continued to receive the
basal ration and the other group the
basal ration plus 30 p.p.m. of added
manganese.
Considerable difficulty was encoun
tered in getting a low-manganese ration
that these young calves would eat. The
best feed consumption was obtained on a
ration composed of the following ingre
dients (percent): ground ear corn, 52.0;
ground corn cobs, 25.0; dried whole
blood, 4.0; dried brewers yeast, 3.0;
dried buttermilk, 2.0; beet sugar, 5.0;
animal feeding fat, 5.0; limestone, 2.0;
salt (with iodine, cobalt, and copper)
1:0; bone meal, 0.5; and urea, 0.5. This
ration was fortified with 2,000 U. S. P.
units of vitamin A and 200 units of vita
min D per pound of ration. The ration
contained about 8-9 p.p.m. of manga
nese and it was fed during the depletion
and test periods. The large amount of
limestone was used to give a high cal
cium to phosphorus ratio since a high
Ca:P ratio is reported to influence the
manganese requirement.
The results are shown in table 3. One
heifer had to be removed from each
group because of poor feed consump
tion. This resulted in some difference in
initial weight and rate of gain from that
used in the allotment.
The average daily gain for the con
trol group was 1.37 pounds during the
112-day depletion period. In the 167-
day test period, their average daily gain
was 1.47 pounds. The manganese sup
plemented group gained 1.28 pounds
during the depletion period and 1.68
pounds when supplemented with man
ganese (manganese sulfate, C. P.
grade).
Feed requirement per 100 pounds of
gain was nearly the same for the two
groups, but the manganese supplement-
Table 3. Gain of Heifers in Manganese Experiment
Control Group
Initial Total Av. Daily
Heifer Weight Gain Gain
Number Lbs. Lbs. Lbs.
Depletion period—112 days
Manganese Supplemented Group*
Initial Total Av. Daily
Heifer Weight Gain Gain
Number Lbs. Lbs. Lbs.
1 300 166 1.48 2-.... 441 142 1.27
4 .... 379 117 1.04 3-..... 395 149 1.33
7 .... 392 196 1.75 5...... 344 116 1.04
8 399 159 1.42 6..... 376 126 1.13
9 .... 309 131 1.17 12--..- 425 181 1.62
Av. .... 355.8 153.8 1.37 Av...-. 396.2 142.8 1.28
Experimental period-—167 days
1 .... 466 242 1.45 2..-.. 583 257 1.54
4 .... 496 238 1.43 3 .. .. 544 278 1.66
7 .... 588 274 1.64 5..... 460 261 1.56
8 .___ 558 257 1.54 6..... 502 307 1.84
9 .._ 440 220 1.32 12 .. .. 606 298 1.78
Av. .... 509.6 246.2 1.47 Av. -. 539.0 280.2 1.68
*30 p.p.m. of manganese sulfate added to basal ration with about 8-9 p.p.m. of manganese during
experimental period.
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ed group consumed an average ot 1.32
pounds more feed per animal. Any dif
ferences in body measurements ap
peared explainable on the basis of dif
ferences in weight and rate of gain.
Chemical analyses are being made on
certain carcass tissues of the heifers.
Further work is planned to determine
whether or not an actual response is
being obtained from the manganese
supplementation. (Project 218. Leaders:
L. B. Embry, Animal Husbandry Dept.;
and O. E. Olson, Biochemistry Dept.)
Alfalfa Silage for Fattening Cattle
This past season a third year's experi
ment was conducted to evaluate differ
ent methods of storing alfalfa as silage
or hay that was utilized as a beef cattle
feed. Alfalfa was swathed and allowed
to wilt; then a field chopper was used in
cutting and blowing the alfalfa into
trucks. Silage was made under three
storage plans with approximately 62
tons being stored in each plan. No pre
servative was used in any of the silage.
Places of storage were an upright ce
ment block silo, a pile on the ground,
and a trench silo. The pile of silage was
stacked by using cribbing to start the
stack; then the center was topped to
allow run-off from rains. No packing
other than men working on the stack
was used. The cribbing was removed
after the stack was well set. To locate a
trench silo with adequate drainage, it
was necessary to store only part of the
silage below ground level and the re
mainder was supported by planks con
structed above ground. Silage was
was packed by driving a heavy truck
over the silage after each load was
dumped. This method of packing was
not used in the first trial.
Another supply of feed was stored in
the form of alfalfa hay baled from tbe
same field as was the source of silage
placed in the upright silo.An equal acre
age was baled as hay as was made into
silage. Weight records were kept on all
the methods of storage so losses from
time of initial storage through the feed
ing period could be measured.
Forty long-yearling Hereford steers
divided into four lots of 10 each were
started on feed in October. The inten
tion was to produce enough gain on
these steers that they could be sold at
slaughter grades of Good or Choice.
Each lot received the same amount of
cracked shelled corn daily. They were
started at the rate of 3 pounds per head
daily and increased until all were get
ting 7 pounds a day. Salt, bonemeal, and
limestone were offered free choice to all
cattle.
At this time, not all lots have com
pleted the utilization of the available al
falfa for the third feeding trial. The
trends have been very similar for all
three trials in that there has been exces
sive spoilage and loss in feed value from
the alfalfa silage put up in piles and
trenches. Silage from an upright silohas
produced similar total beef gains as
those fed baled hay. There has been very
little difference in rate of gain but large
differences in total gain, which is due to
the variation in feed losses resulting in
the different methods of storage. (Proj
ect 237. Leader: W. C. McCone, Animal
Husbandry Dept.)
Effects of Sodium Metabisulfite on
Feeding Value of Silage
Two round above-ground stacks of al
falfa silage were made to test the value
of sodium metabisulfite in preserving
above-ground stack silage and its effect
on palatability and nutritive value of the
silage. Sodium metabisulfite was added
to the chopped forage of one stack at the
rate of 10 pounds per ton of fresh for
age. Both stacks were well packed but
not covered.
Steer calves and wether lambs were
used to determine the digestible nutri
ents and feeding value of the two kinds
of silage. All forage was weighed into
the stacks and the silage is being
weighed out of the stack as fed. Chemi
cal analyses are being made to deter-
mine amounts of various nutrients lost.
Six calves and eight lambs received
one kind of silage and an equal number
received the other. One-half in each
group were also fed a small amount of
corn. During a 92-day period, calves fed
silage with 2 pounds of corn daily made
an average gain of 44.0 pounds per calf
while those fed silage alone gained only
1.0 pound per calf. The results with the
lambs were an average gain of 2.6
pounds for those fed 200 grams of corn
with the silage and an average loss of
14.5 pounds for those fed silage alone.
There were no apparent differences in
the two kinds of silage.
Consumption of the silage has been
rather low but some better when the
corn was fed. Other methods are now
being tried to improve consumption of
the silage.
The experiment is still in progress
and results are not complete on the
amount of loss of nutrients in the two
stacks or the digestibility of the nutri
ents, but the amount of spoilage is rath
er high in both stacks. (Project 237h.
Leader: L. B. Emhry, Animal Husband
ry Dept.)
Summer Grazing of Beef Cows for
Calf Production
Six pasturesat the Cottonwood Range
Field Station have been grazed heavily,
moderately, or lightly since 1942. Year
ling Hereford heifers were permanent
ly allotted to these pastures the fall of
1952 and dropped their second calf crop
in the spring of 1955.
The results for the 1955 grazing sea
son are shown in table 4. Cow and calf
gains per acre were highest under mod
erate and lowest under heavy grazing.
Cow and calf gains per animal unit
were much higher under light grazing.
This study is being continued with the
same cows on the same treatments.
(Proect 216. Leaders: J. K. Lewis, Ani
mal Husbandry Dept.; O. E. Olson, Bio
chemistry Dept.; and Frank Whetzal,
Cottonwood Range Field Station.)
Irrigated Pastures in Western
South Dakota
Cattle and sheep are being pastured
on irrigated alfalfa-hrome to determine
the carrying capacity and the amount of
beef and lamb that can be produced per
acre. The pasture season for 1955 ex
tended from May 8 to September 11 or
126 pasture days. The carrying capacity
of the pasture was about 1.6 steers per
acre and 7.4 mature sheep per acre. The
steersgained on the average 189pounds
per heador 1.44 lbs. per head daily. Beef
production per acre was approximately
295 pounds.
The sheep production per acre was
252 pounds, 212 pounds of thiswas pro
duced by the lambs. The lambs gained
an average of 0.3 pounds per day while
on the irrigated pasture the ewes gained
an average of about 1 pound per day
during the 126-day pasture season.
The steers consumed about 3.7
pounds of dry roughage per head daily
during the season. While the ewes ate
only .43 pounds per head daily, a con
siderable portion of this dry roughage
was consumed during a period of about
10 days when the pasture was very
short. Due to the demand for water by
farmers, the station was not able to irri
gate at the proper time. Thus pasture
was poor and hay was fed.
Two steers died of bloat during the
pasture season. (Project 229. Leaders:
Leon F. Bush, James K. Lewis, Animal
Husbandry Dept.; W. W. Worzella,
Agronomy Dept.; and Harry Weakly,
U. S. Newell Field Station.)
Pasture Studies with Beef Cattle
The value of hrome grass, alfalfa-
hrome grass, sweet clover-rye, and soy-
hean-sudan pastures are being tested at
Brookings. Yearling Hereford steers
were grazed during the 1955 pasture
season at rates compatible with available
forage in the various pastures.The alfal
fa-hrome and brome pastures were
grazed from May 19 to September 23,
the sweet clover-rye from May 19 to
July 9, and the soybean-sudan from July
28 to September 15. No bloat occurred
in any of the pastures.
Pasture size, stocking rates, and ani
mal production are shown in table 5.
Stocking rates and gains per acre were
very good for all pastures. The alfalfa-
brome pasture was superior to brome
alone in both carrying capacity and gain
per acre. The sweet clover-rye and soy
bean-sudan pastures furnished grazing
for much shorter periods than the alfal-
fa-brome and brome pastures, and thus
less gains per acre were obtained with
these short season pastures. Their stock
ing rates for the period actually grazed
were superior to the alfalfa-brome and
brome pastures. However, this is influ
enced by the steers being grazed on
these short season pastures during the
more favorable parts of the growing
season.
The work is being continued to com
pare various pasture crops in forage and
animal production under South Dakota
conditions. Results from more years are
needed to establish the over-all value of
the short season pastures, sweet clover-
rye, and soybean-sudan. Both seem to
have a high rate of production for a
short season and thus may fit in well as
supplementary pastures. The results of
forage production are reported under
"Crops, Field." (Project 225. Leaders;
W. W. Worzella, Agronomy Dept.; L.
E. DuBose, Animal Husbandry Dept.)
Roughage Marketing Project
This project was set up to survey
Table 4. Beef Production Under Heavy, Moderate, and Light Rates of Grazing in
1955* (May 9 Through November 26, 1955,201 Days)
Rate of Grazing
Heavy Moderate Light
Acres grazed 160 266 366
Amount of grazing furnished animal unit monthsf 95 ICQ 103
Stocking rate, acres per animal unit month 1.68 2.66 3.55
Number of cows completing the season§ 12 12 12
Final weight, lbs 792 887 996
Initial weight, lbs 877 855 867
Gain, lbs. per bead -85 32 129
Calf crop weaned, percent 67 75 58
Weaning weight calves, corrected to 190 day age|l 329 404 437
Total cow and calf gains per animal unit, lbs.** 48 158 199
Total cow and calf gains per acre** 4.2 8.8 8.4
•Annual precipitation for 1955 was 13.95 inches and growing season precipitation (April 1-Sept.
30) was 11.32 inches compared with the longtime average of 14.72 and 11.77 inches, respec
tively. In 1955 3.89 inches were received in September.
tA 1,000 lb. cow is considered to be one animal unit. Animal units were calculated by a ratio of
where W is the average of 8 monthly weights taken during the growing season.
1000°'®
§18 animals were started on each treatment except that 17 were started on the heavily grazed
pastures. Because of the very dry summer, all animals except the record animals were removed
in midsummer.
llWeaning weights were corrected to a standard 190-day age with correction factors developed
at Cottonwood in orevious years by Dinkel and Johnson.
••The total gain of cows and calves completing the season was used to calculate pasture produc
tion on the basis of the total number of animal unit months of grazing furnished.
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methods and practices of marketing
roughage in South Dakota and to corre
late their market values and prices with
their chemical composition, which is a
measure of the nutritive content. At
present the nutritive content is usually
estimated from the appearance. How
ever, roughages vary widely in feeding
value, anda better method ofevaluating
the feed than by appearance alone is
needed.
Samples of different types of rough
ages from various areas of the state are
being collected. The samples will be
analyzed for protein and moisture con
tent as a measure of this nutritive value
and will be classified according to bo
tanical composition, color, leafiness.
stage of maturity at harvest, area, and
method of harvesting and storage. Price
asked or paid for the hay that is sold is
determined at the time the sample is tak
en. (Project 267. Leaders: L. E. DuBose,
Animal Husbandry Dept.; Richard H.
Kruse, Agricultural Economics Dept.)
Internal Medications for
Cattle Grub Control
During the past year in vivo experi
ments have been carried on in the Ani
mal Husbandry Department to study
the activity of five chemicals that had
shown high promise to laboratory stud
iesthe previous year, and to studytheef
fectiveness of phenothiazine and Hy-
Table 5.Summary ofPasture Research forSeason Starting May 19,1955
Pasture no.
Acres/
Type of Pasture
Alfalfa-Brome Sw. Clover-Rye SoybeansSudan
pasture- 8 8 8 8 4 4 4 4
Max. no.
animals/
pasture,, 10 10 15 15 10 8 6 6
Min. no.
animals/
pasture.. 6 6 6 6 6 6 6 6
Av. no.
animals/
acre 0.98 0.87 1.16 1.16 2.06 1.92 1.50 1.50
Pasture
days 126 126 126 126 50 50 48 48
Animal days/
pasture _ 992 880 1166 1166 412 384 288 288
Total gain/
pasture
(lbs.)* .. 2234 1807 2593 2836 710 723 512 732
Av. daily
gain/
animal
(lbs.) .... 2.25 2.05 2.22 2.43 1.72
bo
OO
1.78 2.54
Total gain/
acre
(lbs.).... 279 226 324 355 178 181 128 183
*A11 gains based on 15 liour slirunk weiglits.
polin* under field conditions in South
Dakota.
In the late fall and winter of 1955-56,
the chemicals that had shown promise
in the in vitro laboratory tests were test
ed in vivo in calves for their toxicity to
cattle grubs.
Procedure. Thirty calves from the
Cottonwood Range Field Station were
trucked into Brookings for use in the in
vivo testing. The calves were presumed
to be infested with grubs and were di
vided into 10 lots of three animals each.
They were randomly allotted by
weight. The calves all received the same
ration with the exception of the medica
tion for grubs.
Two methods for the treatment of
grubs were used. Four lots of three ani
mals each were fed a low-level dosage of
chemical (1 gram per day) in their ra
tion for 84 days beginning December
22. Six lots of three animals each were
drenched monthly with 5 grams of
chemical per head (with the exception
of chemical S.D. 119, only 2 grams per
head per month dosage was used be
cause of high toxicity). The drenched
calves were treated at monthly intervals
for 4 consecutive months beginning De
cember 7. Three animals were used as
controls and not treated.
The grubs were extracted from the
backs of the calves at monthly intervals
beginning February 3 before any of the
grubs had emerged.
Four of the candidate chemicals were
used both in the feeding and drench
phases of the experiment. None of the
treatments were effective controls for
cattle grubs under the conditions of
these tests.
Field Tests of Phenothiazine and Hy-
polin. 120 head of Angus calves were
purchased in the fall of 1955 for nutri
tion studies. Forty of these calves were
sent to each of three substations—High-
more, Eureka, and Cottonwood. The
calves were considered to be similar as
far as grub infestations were concerned.
All of the calves were purchased from
the same county or general grub area.
The calves were fed to gain approxi
mately /4-1 pound per head daily.** For
the nutrition studies the calves were al
lotted into four uniform lots of 10 head
each at each substation. The grub treat
ments were superimposed on the nutri
tion studies.
At the Eureka station 40 of the Angus
calves were divided into four lots of 10
animals per lot for the nutrition studies.
Five animals out of each of the four lots
were drenched with 1(4 ounces of phen
othiazine per head monthly beginning
November 16 for 4 months. The re
maining five calves of each lot were
used as control animals and not treated.
Monthly grub counts were made begin
ning February 5 to determine the effec
tiveness of the treatment, the counts be
ginning before any of the grubs had
emerged.
At the Cottonwood station the calves
were divided into four uniform lots for
the nutrition studies. Five animals from
each lot were drenched with 1 V? ounces
of Hypolin each at monthly intervals
beginning November 22 for 4 months.
The remaining five animals in each lot
were used as controls and not treated.
Monthly grub counts were made.
At the Highmore station all lots were
fed trace mineralized salt as their only
source of mineral, with phenothiazine
mixed in at the rate of 9 parts salt to 1
part phenothiazine. No control animals
were left untreated at Highmore as it
was necessary for the nutrition studies
that all animals receive the same min
eral supplement. Monthly grub counts
were made before any emergence had
occurred.
Internal parasites were also studied in
these tests and that work will be report
ed at a later date.
*A proprietary comjx)und obtained in England
containing phenothiazine, di-n-butyl tin di-
iaurate, hexachlorethane, and nonfoaming
dispersing agents.
**Their rations being prairie hay-fiprotein
supplement or alfalfa hay.
Table 6. Results of Field Tests With Phenothiazine and Hypolin
Eureka Substation (Phenotbiazine drench V/z ounce/head/month)
Lot I
Drench Control
Lot II Lot III Lot IV
Drench Control Drench Control Drench Control
No. of animals 5 5 5 5 5 5
Total grubs 109 124 182 167 158 90
Av./no./grubs ... 21.8 24.8 36.4 33.4 31.6 18,
Av. no. grubs per treated animal—all lots—30.90
Av. no. grubs per control animal—all lots—22.85
Higbmore Substation (Pbenotbiazine-(-Trace Mineralized Salt)
No. of animals.
Total grubs ....
Consumption:
Lot I Lot II Lotni Lot IV
9# 9# 10 10
96 132 133 87
10.67 14.67 13.3 8.7
1.50 1.36 1.18 1.09
Av./gms./pbenotbiazine/calf/day/all lots—1.35 (for 144 days beginning 11-22)
Av./no./grubs/all lots—11.79
Cottonwood Substation (Hypolin drench V/z ounce/head/month)
Drench Control Drench Control
Lot I Lot II
Drench Control
No. of animals 5 5 4* 5
Total grubs 152 22 102 117
Av./no./grubs 30.4 4.4 25.5 23.
Av. no. grubs per treated animal—all lots—23.79
Av. no. grubs per control animal—all lots—12.74
Lot IV
Drench Control
*One animal died not due to grub treatment.
There was considerable variation
within treatments on the total number
of grubs that were counted in each calf's
back.
Eureka—20 Treated animals, 3 to 70
grubs; 20 Control animals, 1 to 59
grubs.
Higbmore—20 Treated animals, 0 to
36 grubs; (No control animals).
Cottonwood—20 Treated animals, 0
to 71 grubs; 20 Control animals, 0 to 43
grubs.
At the Eureka and Higbmore substa
tions there were more grubs in the
treated lots than in the control lots. It is
apparent that under the conditions of
the experiment phenothiazine and Hy
polin drenches were not effective in re
ducing' the number of grubs that
reached the hacks of the calves. At the
Higbmore station the average number
of grubs i^r animal was considerably
less than at the other stations. A direct
comparison can't be made as they came
out of a different herd than those in
volved in either of the other two trials.
However, it is apparent that the treat
ment was not fully effective, if at all.
(Project 244. Leader: Wm. M. Rogoff,
Entomology-Zoology Dept.; and Paul
H. Kohler, Animal Husbandry Dept.)
Reducing Farm-to-Market Losses
of Livestock
Research was initiated in 1954 to pro
vide more information on the farm-to-
market losses of livestock. Work is con
tinuing in accordance with the follow
ingobjectives: (1) to measure the physi-
cal losses in marketing due to bruising,
crippling, death, and shrinkage (both
tissue and excretory; (2) to determine
the causes of mar':enng losses of live
stock in transit; (^3) to evaluate the eco
nomic signficance of these losses and to
determine the effect of shrinkage, bruis
ing, and crippling on the value ob
tained for livestock and livestock prod
ucts; and (4) to discover the means
whereby these losses may he reduced
and determine the relative net economic
benefits to he obtained.
Annual, monthly, and daily records
of dead and crippled livestock are
being collected and tabulated from live
stock marketing agencies in the state.
These data are being related to such fac
tors as species, method of transportation,
point of origin, total receipts, and sea
sonal and climatological effects.
Observational data have been collect
ed utilizing the livestock trucking oper
ations of the Animal Husbandry De
partment in studying tissue and excre
tory shrinkage. Data were obtained on
the effects of fasting and extent of in-
transit shrinkage as related to the pat
tern of shrink recovery on 600-pound
yearling steers.
Methods are being developed to deter
mine the extent and magnitude of losses
due to bruising and hidden damage and
studies will he undertaken as the proj
ect continues. (Project 285. Leaders: R.
M. Luther, Animal Husbandry Depart
ment, R. H. Kruse, Agricultural Eco
nomics Dept.)
Inbreeding, Linecrossing, and Selection
Within the Hampshire, Duroc, and
Yorkshire Breeds
A closed herd of Durocs having ap
proximately 25 percent inbreeding re
ceives major emphasis in selection for
decreased hackfat thickness. Live mea
surements taken at 154 days and at mar
ket weight are used to determine which
animals have least hackfat and will
therefore go into the breeding herd. In
spite of selection differentials of one-
fourth inch for hoars and one-sixth inch
for gilts saved for breeding, pigs pro
duced by these breeding animals aver
aged more hackfat than the average of
the fatter parent (gilts) by 0.15 inches
and 0.27 inches. These results are prob
ably due to small selection differentials
and the fact that hackfat thickness is a
complex genetic character.
A Hampshire line is carrying approx
imately 45 percent inbreeding. With
this level of inbreeding, pig production
and growth rate have decreased to inef
ficient levels. To improve performance
as well as body length, introductions of
desirable outhred gilts are being made.
They are mated to hoars of the line,
therefore allowing maintenance of iden
tity of the line while making improve
ments.
Performance among six separate sam
ples of the Yorkshire breed indicated
that three of them were potentially use
ful as foundations for an inbred line.
The three better performing samples
were saved to he further tested.
One phase of this project is being pur
sued at the Eureka substation. Rota
tional crossing among the Duroc,
Hampshire, and Yorkshire breeds, now
in the ninth generation, shows this to he
an efficient system for market hog pro
duction. Last season 9.5 pigs per litter
were marketed at just over 5 months of
age. Boars for this work are supplied
from lines maintained at Brookings and
constitute a partial test of crossing abil
ity of the lines. (Project 124. Leaders:
J. W. McCarty, Animal Husbandry
Dept., and Albert Dittman, North Cen
tral Substation, Eureka.)
Swine Production for the Irrigated Area
of Western South Dakota
The breeding phase of this project is
receiving major emphasis at present. For
that purpose a rotation crossing pro
gram utilizing inbred lines of the
Hampshire, Duroc, and Yorkshire
breeds is being maintained. This cross.
now in the ninth generation, continues
to demonstrate its value as an efficient
system for commercial hog production.
Pigs raised during the 1955 season were
sired by two inbred Duroc boars. Differ
ences in average pig weights between
the sire groups were especially striking.
Weaning weights were 35 and 38
pounds while weights at 5 months of
respective groups were 161 and 185
pounds.
Carcasses of pigs in slaughter tests
averaged 29.6 inches in length, and had
an average of 1.8 inches of backfat. This
is more backfat than is desired in No. 1
hog carcasses. Primal cuts represented
46.2 percent of the slaughter weight.
This herd also serves as part of the
test for inbred lines being developed at
Brookings. Boars will continue to be
tested in this crossing program to meas
ure dombining ability of the Duroc,
Hampshire, and Yorkshire inbred lines.
(Project 132. Leaders: J. W. McCarty,
Animal Husbandry Dept., and Harry
E. Weakly, U. S. NewellField Station.)
Comparisons of Weaning Pigs at 3 or 8
Weeks of Age
During the 1955 spring farrowing
season 50 pigs were weaned at 3 weeks
of age and divided into five lots of 10
pigs each. Each lot was fed a slightly
different creep ration. Comparisons
were made with five lots of six sows and
litters each that were fed the same creep
rations. There were 205 pigs weaned
from these five lots of sows. The sows
were hand fed at the rate of 11 to 12
pounds of ration per day.
Fifty-six day weights were approxi
mately 4 pounds heavier when the pigs
were weaned at 8 weeks than at 3 weeks
of age. On a daily gain basis these pigs
gained 0.1 lb. per day faster than did
those weaned at 3 weeks. The lighter
56-day weights of the pigs weaned at
3 weeks of age appeared to be due to
very little, if any,gain by these pigsdur
ing the first week after weaning.
The amount of feed required per
pound of gain was very much in favor
of the 3-week weaning age. These pigs
required only 2.3 pounds of feed per
pound of gain compared with 4.75
pounds for the pigs weaned at 8 weeks.
The reason for this difference was due
to an average 25 pound loss in sow
weight during this 5-week period. The
feed eatenby the sows is also charged to
the pigs in this case. In the previous
year's experiment when the sows were
self-fed they did not lose weight and the
amount of feed required per unit of
gain was not as large as in this trial.
Because of the difference in feed effi
ciency, the feed cost per pound of gain
was 3 cents less for the pigs weaned at
3 weeks of age. (Project 212. Leader:
Richard C. Wahlstrom, Animal Hus
bandry Dept.)
B-Vitamins and Unidentified Factors
for Growing Swine
A total of 72 weanling pigs were used
in two trials during the past year to
study the effect of supplementing a
practical swine ration with B-vitamins
and other growth factors. A 16 percent
protein basal ration was used in both
trials. The composition was as follows:
ground shelled yellow corn, 81.0; soy
bean oil meal, 12.0; tankage, 6.0;
steamed bone meal, 0.5; trace-mineral
ized salt, 0.5; and oxytetracycline, 10
gms. per ton.
In both trials an improvement in rate
of gain was observed when a B-vitamin
supplementconsisting of riboflavin, nia-
cin, pantothenic acid, and vitamin Bjo
was fed. Riboflavin alone gave a slight
growth response both when added to
the basal ration and when added to the
basal ration plus the other three B-vita
mins. Pantothenic acid caused a growth
response in the presence but not in the
absence of the other three B-vitamins.
A fermentation product did not im
prove the basal ration when it was
supplemented with B-vitamins. Tri-
methylalkylammonium stearate gave no
growth response above that of the basal
ration. In these trials the best growth
rate and most efficient production oc
curred when the above basal ration was
supplemented with riboflavin, panto-
thenic acid, niacin, and vitamin B12.
(Project 238. Leader: Richard C. Wahl-
strom, Animal Husbandry Dept.)
Protein Supplements in Mixed Rations
and for Free-Choice Feeding with
Shelled Corn to Pigs
In previous experiments at this sta
tion, on the amino acid requirements of
pigs, some difficulty has been encoun
tered with a dermatitis in pigs fed an
all-plant protein ration. This dermatitis
is now called swine parakeratosis and
appears to be aggravated by high levels
of calcium in the ration.
A trial was conducted in which soy
bean meal was fed as the only supple
mental protein to three lots of pigs fed
mixed rations. The soybean meal was
fed at a level of 17 percent of the ration.
The fourth lot received a ration contain
ing an equal amount of total protein but
the ration used contained 10 percent of
tankage and 3 percent of soybean meal.
Two of the lots fed the soybean meal
ration were supplemented with a min
eral supplement to bring the calcium
level to approximately 1.1 percent. One
of these two lots also received 0.01 per
cent zinc carbonate. The third soybean
meal ration contained approximately
0.7 percent calcium.
Three cases of parakeratosis were ob
served in the lot of pigs fed the high
calcium ration without zinc and no
symptoms were observed in the other
lots. The daily gains of the pigs fed the
soybean meal rations with zinc or a low
level of calcium were considerably fas
ter than the gains of the pigs fed the
ration composed mainly of tankage as
the protein supplement.
In a winter feeding trial, four differ
ent protein supplements were self-fed
along with shelled yellow corn to four
lots of 15 pigs each. The supplements
fed to the four lots of pigs were as fol
lows: Lot 1—soybean meal 48, tankage
48, trace mineral salt 2, steamed bone-
meal 2; Lot 2—same as lot 1 except a
B-vitamin supplement was added; Lot
3—Soylaean meal 38, tankage 38,
ground alfalfa 19, trace mineral salt 2,
steamed bonemeal 3; Lot 4—Soybean
meal 48, tankage 24, ground alfalfa 10,
linseed meal 10, trace mineral salt 2,
and steamed bonemeal 6. Chlortetracy-
cline was added to all supplements at a
level of 50 grams per ton.
The average daily gains and feed re
quired per hundred pounds of gain for
the four lots were: Lot 1—1.33 and 380;
Lot 2—1.43 and 352; Lot 3—1.29 and
353; Lot 4—1.38 and 341. It was ob
served that the pigs in Lots 1 and 2 con
sumed excessive amounts of protein
supplement, thus increasing their feed
costs per unit of gain. The most eco
nomical gains, hut also the slowest gains,
were made by the pigs in Lot 3. (Project
251. Leader: Richard C. Wahlstrom,
Animal Husbandry Dept.)
Development of a Tailless Sheep
To further test the docking ability of
No-Tail sheep, as well as their desir
ability in crosses with common breeds,
half the 1955 lamb crop was sired by
Hampshire, Southdown, Columbia, and
Rambouillet rams.
At birth crossbred lambs weighed
10.1 pounds as compared to 9.7 for No-
Tails. Crosshreds were heavier at wean-
ing age of 120 days by 1.5 pounds (74.0
as compared to 72.5 pounds). Cross
bred lambs showed more desirable mut
ton conformation, especially those sired
by Hampshires and Southdowns. Use of
the No-Tail appeared to reduce birth
tail length by 2 to 3 inches. Crossbred
ewes are being saved to test lamb and
wool productivity.
All No-Tail ewe lambs were bred to
lamb as yearlings in 1955. Eighty-three
percent produced lambs—all singles.
All lambs produced by yearling ewes
were weaned. The effect on production
of lambing ewes as yearlings will also
be studied. Since the No-Tails are man
aged under good farm flock conditions,
it appears that the practice of lambing
early can continue, thereby giving the
ewes an average of 1 year longer produc
tive life. (Project 9. Leader: }. W. Mc-
Carty, Animal Husbandry Dept.)
Winter Feeding and Summer Grazing
Studies with Range Ewes
Results from this experiment indicate
the following: Winter range forage is
deficient in both protein and energy for
maximum ewe production. If fed at the
same level, a 40 percent protein supple
ment is superior to one of 20 percent for
wintering bred ewes on the range.
Summer grazing management and
level of winter supplementation are
both important factors in ewe produc
tion. Level of winter supplementation
is most critical when the ewes are poorly
fed during the winter. Maximum ewe
production is achieved with a high level
of winter feeding and excellent condi
tion summer range.
Maximum net returns may be
achieved in some years by a high level
of supplementation, in others with a
lower level. This depends upon lamb,
wool, and salvage ewe prices; feed
costs; and climatic conditions. How
ever, well-grown, vigorous, high-pro
ducing ewes may have better livability
with possibilities of a longer productive
life and a higher resale value. (Projects
159 and 177. Leaders: J. K. Lewis, G. T.
King, and L. B. Embry, Animal Hus
bandry Dept., and William Trevillyan,
Antelope Range Field Station.)
Vitamin D Supplementation for Feeder
Lambs
An experiment was conducted to de
termine the effect of a subcutaneous in
jection of \'itamin D on growth rate,
feed efficiency, and carcass quality. Two
levels of Vitamin D were compared to
determine the optimum level for feeder
lambs. A comparison was also made be
tween Vitamin D supplementation and
feeding free-choice a mineral mixture
consisting of 2 parts bonemeal, 2 parts
ground limestone, and 1 part salt.
Sixteen lots of 12 lambs each were
used in the experiment. Each of the four
treatments was replicated four times.
The feed lot performance and carcass
quality of the lambs were not signifi
cantly affected by the treatments. How
ever, the lambs fed mineral made slight
ly more efficient gains and the carcass
graded somewhat higher. The carcass
yield for the controls was 1 percentage
point lower than the treated lots. (Proj
ect 282. Leader: Leon F. Bush, Animal
Husbandry Dept.)
Protein Intake Regulator—Salt, see
page 29
Free-Choice or Complete Mixed Ra
tions, see page 66
Beiitonite in Lamb Rations, see page 78
Also see: Selenium Poisoning, page
118
Pasture Trials, page 125
Some Factors That May Affect Bloat,
page 128
Plant Diseases
Corn Diseases and Their Control
Approximately 400 inbred lines of
corn were grown in field experiments
in 1955. These corns consisted largely
of lines being selected for resistance to
root rot, rust, stalk rot, smut, and leaf
blights. Foliage diseases were not as
abundant as in previous seasons; how
ever, root rot was of the same intensity.
In cooperation with the Agronomy
Department, a limited number of the
more promising root rot resistant lines
were top-crossed to certain single
crosses in 1954 and the seed planted in
a yield test involving other experimental
hybrids. One of these three-way crosses
out-yielded all other experimental com
binations included in the test at Water-
town in 1955.
Approximately 200 inbred lines of
corn were tested in the greenhouse for
resistance to root rot. Using a scoring
system of 1-5, several lines were classi
fied in category 1 indicating a rather
marked degree of root rot resistance.
(Project 185. Leader: C. M. Nagel,
Plant Pathology Dept.)
The Nature and Control of Certain Soil-
Borne Diseases of Sorghum
Sorghum seed treated with 12 fungi
cides was planted in early May, mid-
May and early June at Brookings and
Highmore. The greatest improvement
in stand was in mid-season plantings
made around May 20. As in previous
years, Arasan, Carbon and Carbide 224,
Ceresan and Orthocide 75 significantly
increased stands at both locations. Ex
perimental fungicide B-1484 significant
ly increased the stand of the early
planting at Highmore. In no case did
the final stand exceed 50 percent of the
germination potential of the seed.
In certain seasons a large number of
fungicides have significantly improved
stands while in other years almost no
fungicide increased stands. Seed treat
ment has never produced stands equal
to the germination potential of the seed
regardless of the season or time of
planting.
The effect of environment on sor
ghum seed germination and seedling
mortality has never been investigated.
Experiments were initiated in the labo
ratory and designed to assess the influ
ence of temperature, moisture and time
of incubation on (1) germination, (2)
mortality of ungerminated seed, (3)
and the extent of fungus infection. In
these experiments sorghum seed was
planted in field soil of four moisture
levels and held at 2,10, 15, 30, and 35°C
for 3, 7, and 14 days. At the end of the
period all ungerminated seeds were sur
face disinfected and placed on nutrient
agar plates to germinate. All germinated
seeds were counted and molds growing
from ungerminated seeds were isolated.
Germination was most rapid under a
combination of high temperatures and
high moisture, and within 3 days germi
nation was almost complete. No germi
nation occurred during the time the
seeds were held at the lowest tempera
tures or moistures.
Mortality of the seeds was high when
the temperature was high and the mois
ture low and again when the tempera
ture was low and the moisture high.
These results indicate that seed mortal
ity is greatest under those conditions
which restrict germination. It appears
that the interaction between high mois
ture and high temperature gives rise to
conditions most favorable for germina
tion and on account of these conditions
pathogenic activity is low.
The most frequently isolated fungus
from the high temperature low moisture
conditions was Aspergillus flavis, a seed-
borne mold capable of killing seeds.
Fusarium and Pythium species were
most frequently isolated from the low
temperature high moisture conditions.
A seed protectant, then, to he effective
should be toxic to a wide range of or
ganisms.
Sorghum lines were tested for root rot
resistance in the field and greenhouse.
Two hundred sorghum selections were
tested for resistance to a pathogenic iso
late of Fusarium. Six percent were re
sistant, 13 percent moderately resistant,
and the remainder were highly suscep
tible. (Project 110. Leader: C. J. Man-
kin, Plant Pathology Dept.)
Control of Root Rot Diseases of Barley
and Winter and Spring Wheat
Surveys and isolations on the cause
of cereal root rot showed three types of
organisms: (1) facultative saprophytic
fungi, (2) obligate parasitic mycorrhi-
zal fungi, and (3) nematodes.
The facultative saprophytic fungi iso
lated from wheat and barley included
Helminthosporium sativum, Fusarium
roseum var cerealis, and Pythium
(spp.). Pathogenic isolates were obtain
ed of Helminthosoporium and Fusar
ium, but no pathogenic isolates of
Pythium. Inoculum concentration ex
periments for determining varietal tol
erance and isolate virulence showed that
H. sativum varied with concentrations
but not Fusarium. This would indicate
the rapid growth of Fusarium and the
unsuitability of this type of investigation
for determining tolerance to Fusarium.
By mixing a pathogenic H. sativum iso
late with a non-pathogenic Helimintho-
sporium isolate the pathogenicity of the
former isolate was decreased.
Phycomycetous mycorrhizal fungus,
which is thought to be an obligate par
asite heretofore unreported in South
Dakota, was found in soil from south
west of Colome. Roots of barley seed
lings growing in this soil had abund
ant infection by this fungus, but barley
grown in soil from Brookings and
Presho had none. The effect of this type
of infection is not known. Infection
with pure cultures were successful on
barley roots, and arbuscuals were pres
ent in cells of the root cortex.
Plant parasitic nematodes, heretofore
not recognized in cereal root rot in
South Dakota, were found in all soil
samples examined. The genera found
were Pratylenchus, Tylenchorrhynchus,
Tylenchus, Psilenchus, Apthelenchus,
and Aphlenchoides. In themselves the
nematodes are not thought to be of suffi
cient numbers to cause much damage,
but the possibility that wounds made by
them in roots may be very important in
allowing entry of otherwise weakly par
asitic fungi. In the greenhouse, barley
plants grown in field soil fumigated
with dichloropropene and dichloropro-
pane (a nematacide) had increased
vigor over the control. The plants
grown in soil fumigated with chloropi-
crin (a nematacide-fungicide) showed
a greater response than those grown in
soil treated with the nematacide. This
indicates that nematodes are entering
into the complex with fungi.
Investigations of root rot of winter
wheat are being conducted at Presho.
These studies are to determine the
effect of soil microorganisms on winter
survival of winter wheat, to determine
difference in susceptibility of winter
wheat varieties to root rot, and to get
indications of the importance of nema
todes and fungi.
The planting of approximately 3,000
wheat and barley varieties on fumigated
and nonfumigated soil for resistance
studies in the field was not possible due
to the cold spring of 1956.The varieties,
however, were planted for seed increase
and root rot readings in the field.
Preliminary control investigations
using an antibiotic - producing organ
ism, Streptomyces filipinensis were un
successful because of the failure of dis
ease development in the control. The
antibiotic of this organism is quite spe
cific against fungi, particularly against
Helminthosporium. (Project 115. Lead
er: R. E. Ohms, Plant Pathology Dept.)
Foliage Diseases of Small Grain and
and Their Control
Cereal Virus Investigations. Investi
gations on wheat streak mosaic were
begun by screening for resistance part
of the 15,000 entries in the World
Wheat Collection. Field inoculations on
1,000 durum and 500 spring wheat lines
indicated that some tolerance to this
virus disease does exist in some lines
based on the severity of symptom devel
opment. From the 1,500 lines tested
about 200 were selected for further tests
in the greenhouse. Fifty-five of these
were saved for further evaluations.
From the results so far obtained it ap
pears that complete immunity to this
disease may not be found in the wheat
collection, but certain degrees of toler
ance appear to exist.
Some type of resistance to wheat
streak mosaic will be the most satisfac
tory type of control. However, due to
the time involved in developing a suit
able variety possessing mosaic resist
ance, the immediate problem of control
can probably be solved by finding the
best cultural practices that will reduce
disease severity. Previous limited ex
periments have shown that late planting
of winter wheat reduces mosaic sever
ity. Elimination of weed hosts has also
been recommended. Further experi
ments concerning the benefits of these
practices are being conducted.
Stripe Mosaic of Barley. In order to
determine the prevalence of barleystripe
mosaic, county agents in 21 counties
were asked to collect three barley seed
samples from their counties for stripe
mosaic determinations. Stripe mosaic of
barley is a virus disease which is becom
ing prevalent in South Dakota. The
most striking symptoms of the disease
are the dark brown streaks on the leaves
of diseased plants. The foliage may
turn light green in color. Dwarfing or
stunting results in shrunken grain and
empty heads. Experiments have shown
that yields may be reduced 25 to 75 per
cent if infected seed is planted.
Rust Investigations. In cooperation
with the U. S. Department of Agricul
ture, experiments were continued on
factors influencing wheat stem rust de
velopment. These experiments are de
signed primarily to determine the effect
of the initial number of rust infections
produced from a known number of
spores on the subsequent build-up of
rust within a wheat field. Favorable
weather conditions are the primary fac
tors affecting rust development, so com
plete weather data are needed.
The uniform stem and leaf rust nur
series of wheat and barley were grown
and evaluated. A uniform bunt seed
treatment nursery was grown and eval
uated in cooperation with the Canadian
Department of Agriculture.
A portion of the World Wheat Col
lection was grown and evaluated for
reaction to stem rust. Sixty-four lines
were selected as rust resistant to he used
in further tests.
Smut Investigations. Loose smut of
wheat caused an estimated 10 percent
reduction in yield. This was probably
the most economically important wheat
disease for 1955. Twenty collections
were made from both winter and spring
wheat for race identification. (Project
204. Leader: J. F. Hennen, Plant Pa
thology Dept.)
Oats Diseases and Their Control
Field surveys made in the southeast
ern and south central counties indicate
that root rot of oats is of widespread oc
currence. In the 20 counties surveyed,
only eight fields had less than 50 percent
and no fields had less than 30 percent
infection. The early spring drought may
have influenced the high rate of root rot
in these southern counties.
On the basis of this year's survey Fu-
sarium, Rhizoctonia, and Pythium spe
cies are the most common fungi asso
ciated with oat root rot in South Dakota.
Pythium and Rhizoctonia species are
commonly isolated from diseased roots
in the early stages of plant growth.
After heading, Fusarium species are
predominantly isolated. The etiology of
the various species of fungi associated
with root rot of oats is not clearly estab
lished and needs further clarification.
A collection of all fungus genera iso
lated from oat roots was maintained and
these isolates were tested for patho-
genicity in the greenhouse using pure
cultures of a given isolate. All the iso
lates were tested on six oat varieties for
pathogenicity. Under the conditions of
these tests Missouri 205 was the most
tolerant to the several fungus genera
tested, and Gopher and Branch were
the most susceptible. Cherokee, Nema-
ha, and Sank were intermediate.
Foliage diseases of oats were of mod
erate prevalence in the 1955 season.
Losses due to stem and leaf rusts were
about 3 percent although certain local
areas had up to 10 percent loss. Other
diseases present hut not particularly
damaging were halo blight, red leaf
(virus), loose and covered smut. (Proj
ect 283. Leader: L. S. Wood, Plant
Pathology Dept.)
Flax Diseases and Their Control
The varieties of flax recommended for
commercial production are susceptible
to pasmo, a disease which attacks all
above-ground parts of the plant and
which reduces both the yield and qual
ity of the crop. Sources of resistance are
being sought from among the entries of
the World Collection of Flax. Although
829 entries were inoculated with Myco-
sphardla linorum in an attempt to incite
an epiphytotic of pasmo and thus he
able to select resistant lines, no disease
developed. These entries were tested in
the seedling and mature stage in the
greenhouse; pasmo in some lines was
light, hut moderate to heavy on most of
the entries.
The Early Generation Flax Nursery
and the Uniform Regional Flax Nur
sery, which comprise new varieties for
possible release to growers, were grown
for disease observation; likewise the
Uniform Flax Rust Nursery was also
observed hut diseases were too light for
determining differences in varietal re
sponse in 1955.
Nineteen different seed treating
chemicals replicated four times were
tested with one variety against seed rot.
The effect of the seed treatment varied
hut none was as good as the standard
control, Ceresan M. An experiment was
made to determine the effectiveness of
seed treatment in relation to yield with
six fungicides—three liquid and three
dust—with four standard varieties.
Treatment included four dates of plant
ing at 2 week intervals. Seed treatment
did not affect yield of the varieties, hut
late varieties planted late did not yield
well.
Greater emphasis will he placed on
finding sources of resistance to pasmo.
The number of entries to he tested has
been increased to about 950. The lines
will he grown at three different loca
tions thus increasing the possibility of
having a satisfactory test. (Project 276.
Leader: M. F. Michaelson, Plant Pa
thology Dept.)
Biology and Control of Forage Grass
Diseases
Twenty fungicides were used to treat
crested wheatgrass, tall wheatgrass, Ree
wheatgrass, and hrome grass seed at
Brookings and Highmore. At Brook-
ings Orthocide 75, B-1843, and Ethyl
856 significantly improved the stand
of tall wheatgrass. No fungicide im
proved the stand of Ree wheatgrass or
hrome grass.
Twenty-four selections of crested
wheatgrass were tested for resistance to
seedling blight caused by isolates of
Pythium species. Eleven of the lines
were highly resistant to pre-emergence
blight, while only two of these lines
were resistant to post-emergence blight.
Post-emergence blight reduced the
stands of seven of the eleven lines that
were resistant to pre-emergence blight
by 50 to 75 percent. The remaining lines
were highly susceptible to both types of
seedling blight.
Field readings for the prevalence and
severity of fielminthosporium leaf
blight and other foliage diseases of
hrome grass were made. Helminthospo-
rium bromi was the most prevalent
foliage disease of hrome grass. Due to
the dry ssason the severity was less than
in past seasons. Selenophoma was rather
severe early in the season in hrome fields
and pastures.
The progeny of various hrome grass
crosses was tested under greenhouse
conditions for resistance to Helmintho-
sporium leaf spot. With the exceptionof
one line, all of the material tested was
susceptible. These plants were planted
in the fields in 1956 for further study.
Further attempts were made to deter
mine the nature of the leaf blasting of
Ree wheatgrass. Attempts to transmit
the condition to various other grasses
failed. In the greenhouse where regular
fumigation was carried on, the plants
did not develop symptoms, but where
no fumigation was carried out symp
toms developed. This is circumstantial
evidence that the condition may be
caused by some insect. Plants have been
caged in the field to determine whether
or not the symptoms appear in the field
when the plants are protected from the
larger insects. This procedure will not
eliminate the possibility of this trouble
being caused by mites which are often
abundant on Ree wheatgrass. (Project
250. Leader: C. J. Mankin, Plant Pa
thology Dept.)
Investigations and Control of Alfalfa
and Other Forage Legume Diseases
The crop year 1955 was quite dry and
warm and unfavorable in the eastern
part of the state for the normal develop
ment of such diseases as blackstem,
common leafspot (Pseudo pezizza med-
icaginis), Cercospora leaf spot, and rust
of alfalfa. It was favorable for abundant
development of the leaf blotch disease
(Pseudo-pezizza jonesii), which nor
mally has been abundant only in the ex
treme western part of the state. In
cooperation with the Agronomy De
partment field disease readings were
made as in previous years on clonal and
intercross clonal alfalfa lines. Relative
disease susceptibility of some of these
lines to Corynebacterium insidiosum,
Ascochyta imperjecta, and Cercospora
zebrina were also determined in the
greenhouse.
Considerable effort was devoted dur
ing the fall and winter months to a
study of the relation of alfalfa seedling
rot development in various South Da
kota soils to the quantity of Pythium
inoculum in these soils. The major re
sults of this study have been incorpo
rated in M.S. thesis which is on file in
the South Dakota State College Library.
Alfalfa seedling rot powers or poten
tials of 167 samples of South Dakota
soilsvaried from near zero to 98 percent.
There was no over-all relationship be
tween soil pH or current cover crop
and these potentials. Dilution of 23 of
these soils with steamed Brookings soil
generally yielded lower amounts of
seedling rot from the low and moderate
seedling rot soils than from the high
seedling rot soils, but there was no gen
eral reduction with dilution in the
abundance of seedling rot. Dilution of
20 soils with a natural low seedling rot
soil yield reductions that were related to
the extent of dilutions and presumably
to the amount of Pythium inoculum in
these soils. The results supported the
theory that the seedling rot powers or
potentials of soils were related to the
quantity of inoculum, presumably Py
thium, they contained.
Plantings on agar media of diseased
seedlings from a number of different
soils yield Pythium ultimum as the sole
pythiaceous species inducing the dis
ease. Grown on a sterile 5 percent corn-
meal-soil mixture, the fungus produced
more abundant seedling rot as more of
the colonized cornmeal-soil mixture, as
inoculum, was added throughout sever
al natural low seedling rot soils. In
steamed soil the same inoculum
amounts produced complete pre-emer-
gence rot.
Grown on an agar medium, the fun
gus produced no seedling rot when
pieces of the agar medium carrying it
were added as inoculum in a layer one-
fourth inch below the seed level to sev
eral natural low seedling rot soils and
complete pre-emergence rot when the
same or lower amounts of inoculum
were added in a similar manner to
steamed soil.
Placing cornmeal-soil inoculum of
P. ultimum at the seed level in several
natural soils or on top of the covering
soil and watering from above produced
more seedling rot than placing the
inoculum below the seed level or on
the covering soil and watering from
below.
In natural soils seedling rot inoculum
appeared associated with fine soil parti
cles capable of being moved about by
water. It appeared to decrease in
amount with repeated cropping of such
soils to seedlings but increased when
small amounts of these soils were added
to low seedling rot soils. As infection of
seed or young seedlings depends on
contact between the pathogen and host,
such contact could be obtained in
steamed soil by an extensive growth of
the pathogen and in nonsteamed soil on
chance contact with inoculum particles
as influenced by the abundance or con
centration of inoculum, or on limited
growth of the pathogen from nearby
inoculum particles.
Biological interference in natural
soils with Pythium infection of alfalfa
seed or young seedlings appeared to be
of a low order although an interference
was evident in one of three low seed
ling rot soils. When equal amounts of
pure culture inoculum of P. ultimum or
of high seedling rot soils were added
to each of three low seedling rot soils
less seedling rot usually was obtained
in one of these than in the others. Al
falfa seedling rot potentials of various
soils thus depend not only on the
amount or concentration of Pythium in
oculum in the soil but presumably also
on the nature of the biological popula
tion in such soil. (Project 230. Leader:
George Semeniuk, Plant Pathology
Dept.)
Potato Disease Control Investigations
Fifty-two experimental lines of pota
toes were grown in the potato scab nur
sery including five commercial varieties.
For undetermined reasons scab infec
tion in the nursery was light in contrast
to heavy infection for the past 6 years.
Because of the light infection, it was
not practical to select or eliminate lines
in 1955; therefore, all lines were again
planted in 1956 and where seed was
adequate they were included in a yield
test experiment.
A considerable amount of internal
browning of tubers occurred in growers'
fields in the Garden City area. Symp
toms indicated it was due to a virus or
to a wilt organism, however, a consider
able amount of tuber indexing in the
greenhouse did not clarify the cause. It
is planned to make rather extensive field
observations during the growing season
and at harvest time in the main potato
producing area in Clark, Codington,
and Deuel counties in 1956. (Project
107. Leader: C. M. Nagel, Plant Pa
thology Dept.)
Control of the Foliage Disease of the
Tomato in South Dakota
Because of the dry period during the
latter half of the growing season in
1955, virtually no diseases developed on
tomatoes. The few diseases which oc
curred were unusually light and insuffi
cient to obtain data on disease resist
ance. (Project 146. Leader: C. M.
Nagel, Plant Pathology Dept.)
Control of Diseases Affecting Shelter-
belt, Forest, and Shade Trees
Leaf rust damage on cottonwoods
was light in 1955. This was the first
year in ten that the common strain of
cottonwood did not defoliate at Brook-
ings from leaf rust infection.
Ninety-five different strains of cotton-
wood were grown in field plots for ob
servation. Leaf spot and a bark canker
were damaging to several lines. Many
strains appeared to possess resistance to
these two diseases.
Siouxland, a rust resistant strain
which was released in 1955, is being
used to the limit of its availability. Pro
duction of the trees has been not as
rapid as was anticipated due to hail
damage and other weather conditions.
Production is expected to reach a quar
ter million in 1957. Strain number
18773, which is equally resistant to leaf
rust as Siouxland, also appears to pos
sess considerable resistance to a very
serious bark canker which girdles the
limbs and trunk of the tree. (Project
292. Leader: C. M. Nagel, Plant Path
ology Dept.)
Spoilage and Microorganisms, see page
61
Grass Diseases, see page 102
Poultry Production
Factors Affecting the Performance of
Turkeys
Research on the relative merits of low
energy (largely oats) and high energy
(largely corn) diets for growing turkeys
was continued. Pelleted rations of the
type described promoted equal growth
rates from 12 to 24 weeks of age but the
high energy diet was the most economi
cal. From 24 to 26 weeks of age the high
enrrgy diet with antibiotics was supe
rior for growth promotion also. The
antibiotic, chlortetracycline Qj 10 gm.
per ton, gave greater growth responses
on the low energy diet.
Chlortetracycline (« 100 gm. per ton
had little effect on hatchability of appar
ently fertile eggs, but eggs from hens
receiving the supplemented diets
showed superior fertility. Progeny from
the antibiotic-fed hens grew faster than
control progeny on a riboflavin deficient
diet but grew slightly slower on a diet
adequate in known nutrients. Fish meal
appeared to supply a factor required to
a greater extent by the progeny of anti
biotic supplemented hens but not by
the hens themselves. (Project 242.
Leaders: C. W. Carlson, Wm. Kohl-
meyer, W. C. Morgan, A. W. Adams,
Poultry Dept.; O. E. Olson, Biochemis
try Dept.)
Comparative Values of Alfalfa, Rape,
Sudan Grass, and Other Forage Crops
for Growing and Finishing Turkeys
Turkeys were placed on pasture at
about 11 weeks of age. The forage crops
tested this past season were alternate
drillings of oats and rape vs. an alter
nate two rows of corn and rape. Growth
did not vary greatly with either type of
range, but feed efficiency was markedly
superior again on the corn and rape
plot. Corn offers shade and wind pro
tection, which may have been a factor
in this work. (Project 79. Leaders: Wm.
Kohlmeyer and C. W. Carlson, Poultry
Dept.; Albert Dittman, North Central
Substation.)
Maintenance and Uses for Inbred Lines
Three of the best performing inbred
lines developed at this station have been
used as parents for producing tester pul
lets. These lines consisted of purebred
Rhode Island Reds, White Plymouth
Rocks, and Barred Plymouth Rocks.
Although other lines are represented in
the test groups, they are infrequent.
One inbred. White Plymouth Rock,
SD-3, has been discontinued because of
poor reproductivity. The new light-
breed line, which has a White Leghorn
as one foundation parent, is in its third
generation. Several inbred White Leg
horn lines from other stations are being
used in an effort to evaluate relative
performances.
The white plumage discovered in the
Barred Plymouth Rock line was shown
to be due to the recessive factor c.
Reproductivity of the inbred lines has
continued at a low rate, but the mortal
ity has been lower this past year. (Proj
ect 179R. Leaders: Walter Morgan,
Wm. Kohlmeyer, Poultry Dept.)
Induced Sex Reversal
The left ovary was removed from pul
let chicks which were less than 2 weeks
old. As the birds matured, many of their
characteristics were masculine. Large
comhs and wattles which were brilliant
red, glossy surface plumage, masculine
appearing hackle and tail feathers and
spurs were commonly observed. The
heavy breeds and crosses from the
heavies showed most complete trans-
formance.
Inasmuch as the production of a po
tent cock is the objective of these studies,
an effort was made to collect semen.
None of the ovariectomized birds have
yielded semen yet. (Project 289. Lead
er: Walter Morgan, Poultry Dept.)
Supplementation of Cereal Grain
for Chickens
Studies were continued with chicks
using diets composed largely of corn
and soybean meal and well fortified
with vitamins, minerals, and antibiotics.
Chicks on this type of diet grew nearly
as well to 4 weeks of age as those given
supplements of various animal proteins.
However, by 8 weeks of age, the supple
mented groups had attained signifi
cantlygreater weights. Dehydrated carp
meal from South Dakota lakes was bet
ter than the sample of meat scraps tested
and almost as good as the coastal
products—menhaden fish meal blend or
a blend of fish solubles on a soybean
meal base—in supplying this factor or
factors required for the most rapid
growth.
Studies with antibiotics for egg pro
duction have continued to show their
effectiveness in that regard. The im
provements this year have been of lesser
magnitude, probably due to the better
performance of the controls, with re
spect to egg production, feed efficiency,
and hatchability. Progeny from antibi
otic-fed hens grew more rapidly than
control progeny on a riboflavin deficient
diet. With adequate diets there were
small differences in growth rates. (Proj
ect 241. Leaders: C. W. Carlson, R. A.
Wilcox, A. W. Adams, Poultry Dept.;
O. E. Olson, Biochemistry Dept.)
Control of Selenium Poisoning
in Poultry
Earlier work has shown that glycocy-
amine and methionine combinations
would counteract the growth-retarding
effects of selenium in diets for young
chicks. Subsequent work revealed that
this effect was not always obtained and
so studies were inaugurated to deter
mine why.
More acute toxicities encountered for
some unknown reason or obtained by
using higher levels of selenium pre
vented the expression of the coun
teractive effect of glycocyamine and
methionine. Methionine alone was not
demonstrated to have any beneficial
effect in counteracting the selenium
toxicity. Chicks from dams fed diets
containing arsanilic acid appeared to
have greater resistance to selenium poi
soning. (Project 28. Leaders: C. W. Carl
son, H. R. Woerpel, and Wm. Kohl-
nieyer. Poultry Dept.; O. E. Olson,
Biochemistry Dept.)
Minimizing Quality Losses of Poultry
Meat in Market Channels
Market turkeys produced on rela
tively high energy diets showed a
greater ratio of fat to water in the
breast skin and to a certain extent in the
coccygeus muscle than similar turkeys
produced on low energy diets. This dif
ference had no consistent effect either
initially with the first half turkey or
after 6 months of 0°C storage with the
second half (polyethlene bagged) upon
organoleptic tests on breast and thigh
muscles for flavor, tenderness, and
juiciness when cooked to an internal
temperature of 92°C.
Toms with the greater skin fat: water
ratio showed more drippings cooking
loss with much less volatile loss. These
toms also showed higher fat peroxide
values after 6 months of storage. On the
other hand, hens with a smaller skin
fat: water ratio showed the highest fat
peroxide values.
Differences between hens and toms
were of interest in that the hens showed
no consistent change in organoleptic
scores whereas the toms showed a rela-
tive improvement with storage in scores
for flavor, tenderness, and Juiciness.
After storage, the hens showed an in
crease in volatile cooking loss, whereas
this loss was less for the toms. The hens
also showed somewhat higher fat perox
ide values, which indicates that the
over-all organoleptic scores after storage
were probably scaled high. (Project 261.
Leaders; C. W. Carlson, A. W. Adams,
Poultry Dept.; Beth E. Alsup, Lida M.
Burrill, Home Economics Dept.; O. E.
Olson, Biochemistry Dept.)
Poultry Breeding Methods, see page 31
Phosphates for Turkeys, see page 109
Also see: Improved Methods for Mar
keting Poultry Products, page 130
How Egg Dealers Determine Prices
Paid Farmers, page 131
Rural Sociology
The Socio-Economic Influences of the
Communal Type Farm on the Rural
Community of South Dakota
Research on the history, settlement,
and location of communal type farms in
South Dakota has continued. Two com
munal type farms of approximately
4,500 acres in size located in southeast
ern South Dakota have been selected for
study in the first phase of the field work.
The general features of the organiza
tion and operation of these two farms
are being studied by the participant-
observer technique. In addition, farmers
living in the immediate vicinity of these
two farms are being interviewed regard
ing their contact with communal type
farming and their attitude toward the
communal farm operators. (Project 255.
Leader: Marvin P. Riley, Rural Soci
ology Dept.)
Retirement and Health Problems of
Rural Families in South Dakota
This is a new project approved by
the Office of the Experiment Stations
August 10, 1955. The work Dr. Dimit,
the project leader, had done on this study
before his resignation February 1, 1956,
had been limited to reviewing the liter
ature as a basis for developing the hy
potheses for the study and the questions
for the questionnaire.
We are planning on Dr. Dimit's re
placement to continue this project next
fall, when he arrives to assume his
duties at South Dakota State College.
(Project 279. Leader: Howard Sauer,
Rural Sociology Dept.)
Tuberculosis Among South Dakota In
dians, see page 112
The Houses We Live In, see page 36
Publications and Journal Articles
Bulletins
The Influence of Nitrogen and Potassium on the Availability of Fertilizer Phos
phorus.Bulletin 453, by States in the North Central Region.
A Market News Service for Livestock Auctions in South Dakota. Bulletin 454, by
O. E. Nervik, G. E. Marousek, and R. L. Kristjanson.
Date and Rate of Planting Corn. Bulletin 455, by A. N. Hume, V. A. Dirks, and
D. B. Shank.
Preventing Selenium Poisoning in Growing and Fattening Pigs. Bulletin 456, by
R. C. Wahlstrom, L. D. Kamstra, and O. E. Olson.
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Feeding Value of Early-, Medium-, and Late-Cut Prairie Hay. Bulletin 457, by
L. B. Embry, Geo. Gastler and O. E. Olson.
Pelleted Feeds With and Without Antibiotics for Fattening Lambs. Bulletin 458,
by L. F. Bush and R. M. Jordan.
Circulars
Good Windbreaks Help Increase South Dakota Crop Yields. Circular 118, by A. E.
Ferber, A. L. Ford, and S. A. McCrory.
Economic Potentials of Poultry Breeding. Circular 119, by W. C. Morgan, Dean
Jones, and Wm. Kohlmeyer.
Fertilization and Spacing ofIrrigated Corn on the Belle Fourche Irrigation Project.
Circular 120, by Bruce L. Baird and Joseph J. Bonnemann.
1955 South Dakota CornPerformance Tests. Circular 121, by D. E. Kratochvil and
D. B. Shank.
Weed Control Research in South Dakota. Circular 122, by Lyle A. Derscheid and
Keith E. Wallace.
Better Agriculture Through Research in South Dakota, 1887-1956. Circular 123,
by Station Departments.
Agricultural Research at the Central Substation; A Progress Report. Circular 124,
by Experiment Station Departments.
Weed Control Equipment. Circular 125, by L. A. Derscheid and H.H.DeLong.
Farmers' Experiences With Grass Silage. Circular 126, by R. R. Newberg and R. H.
Kruse.
Reducing Winter Injury inRed Raspberries. Circular 127, by S. A. McCrory.
The South Dakota Farmer and His Taxes. Circular 128, by Max Myers and John
Thompson.
Most ProfitableRotations for the Corn Belt of SoutheasternSouth Dakota. Circular
129, by R. L. Berry.
Beef Cattle Breeding Research inSouth Dakota. Circular 130, by C. A. Dinkel.
Farm Labor, Power, and Machinery Performance in East Central South Dakota.
Circular 131, by James Ulvilden and C. A. Benrud.
Technical Bulletins
Effects of Energy and Protein Levels and Antibiotics on Growing Turkeys. Tech
nical Bulletin 17, by C. W. Carlson, Wm. Kohlmeyer, C. Hendrick, and
R. Wilcox.
Soil Survey Series
Soil Survey of Brookings County. Soil Survev Series No. 2, F. C. Westin, G. T.
Buntley.
Journal Articles
Agricultural Engineering
J-342 G. C. Zoerb, H. H. DeLong, and V. H. Flesher. "Temperatures and Chemi
cal Changes in Silos." Agricultural Engineering Journal.
165
Agronomy
J-343 V. A. Dirks, J, G. Ross, D. D. Harpstead. "Colchicine-Induced True-breed
ing Chimeral Sectors in Flax," Journal of Heredity.
J-358 D. L. Grunes, H. R. Haise, L. O, Fine. "Proportionate Uptake o£ Soil and
Fertilizer Phosphorus hy Plants as Affected by Nitrogen Fertilization. III.
Field Experiments with Sugar Beets and Potatoes." Soil Science Society of
America.
Animal Husbandry
J-344 R. C. Wahlstrom, L. D. Kamstra, O. E. Olson. "The Effect of Organic Ar-
senicals, Chlortetracycline and Linseed Oil Meal on Selenium Poisoning in
Swine." Journal of Animal Science.
J-347 R. C. Wahlstrom. "The Effect of High Level Antibiotic Supplementation
During Part or All of the Growing-Fattening Period of Swine." Journal of
Animal Science.
J-352 R. C. Wahlstrom. "The Value of Rihoflavin, Pantothenic Acid and Niacin
in Rations for Growing Pigs." S. D. Academy of Science.
J-355 L. E. DuBose, L. B. Emhry. "Daily Variation in Dry-matter Excretion hy
Steers and Lambs." S. D. Academy of Science.
Entomology-Zoology
J-341 F. N. Young, H. C. Severin. "Evidence of Intergradation between Putative
Species of Colymhetes in South Dakota (Coleoptera: Sytiscidae)." Kansas
Entomological Society.
J-348 J. R. Zimmerman, H. C. Severin. "Distribution of the Genus Laccophiltus
in South Dakota." Psyche.
Poultry
J-346 D. G. Jones, Walter C. Morgan. "Wooly Feathering in the Fowl." Journal
of Heredity.
J-351 W. C. Morgan. "Breed Response Differences to Ovariectomy of the
Chicken." S. D. Academy of Science.
J-354 W. C. Morgan, W. Swanson. "Morphological Effects of the Wooly Mutation
on Feather Structure." S. D. Academy of Science.
J-356 C. W. Carlson. "An Effect of Reserpine on Growing Turkeys." S. D. Acad
emy of Science.
Station Biochemistry
J-340 E. L Whitehead, C. M. Hendrick, F. M. Moyer. "Studies with Selenium 75.
II. Comparison of Selenium and Sulfur Metabolism in Wheat." S. D. Acad
emy of Science.
J-345 C. W. Bonhorst, E. I. Whitehead. "Factors Influencing Selenite Uptake hy
Respiring Yeast." Archives of Biochemistry and Biophysics.
J-349 E. Leitis, O. E. Olson. "Failure of Iron Oxide to Protect Against Selenium
Poisoning." S. D Academy of Science.
J-350 E. Leitis, Ivan Palmer, O. E. Olson. "Various Organic Arsenicals in the Pre
vention of Selenium Poisoning." S. D. Academy of Science.
J-353 A. W. Halverson, C. D. Fromke. "A Study of the Protein Quality and Toxi-
city of an Alkaline Extract of Alfalfa." S. D. Academy of Science.
J-357 E. 1. Whitehead, Jerome Kersten, Dennis Jacohsen. "The Effect of 2, 4-D
Spray on the Nitrate Content of Sugar Beet and Mustard Plants." S. D.
Academy of Science.
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Staff Resignations and Appointments
RESIGNATIONS
Agricultural Economics
T. W. Manning, Associate Economist June 30, 1956
R. R. Newbf.rg, Associate Economist Feb. 15, 1956
Agricultural Engineering
T. R. C. Rokeby, Assistant Agricultural Engineer Sept. 9, 1955
Agronomy
E. J. Williamson, Assistant Agronomist Sept. 30, 1955
Animal Husbandry
Ellis A. Pierce, Assistant Animal Husbandman Aug. 31, 1955
Horticulture
R. L. Foskett, Assistant Horticulturist Jan. 1, 1956
Rural Sociology
R. M. Dimit, Associate Sociologist Feb. 19, 1956
APPOINTMENTS
Agricultural Economics
Chas. H. Benrud, Assistant Economist Aug. 1,
Loyd Glover, Assistant Economist July 1,
R. H. Kruse, Assistant Economist Oct. 1,
G. E. Marousek, Assistant Economist Jan. 1,
Agricultural Engineering
H. G. Young, Assistant Agricultural Engineer Sept. 15,
Agronomy
Q. S. Kingsley, Assistant Agronomist Mar. 15,
J. R. Runkles, Assistant Agronomist Dec. 15,
Mary E. Sanders, Research Associate Nov. 1,
E. J. Williamson, Assistant Agronomist - —- - July 1,
Animal Husbandry
L. D. Kamstra, Associate Animal Husbandman Jan. 1,
Paul H. Kohler, Assistant Animal Husbandman July 1,
J. A. Minyard, Assistant Animal Husbandman - Nov. 1,
Entomology-Zoology
R. J. Walstrom, Assistant Entomologist - - - Sept. 12,
A. W. Adams, Assistant Poultryman Aug. 15,
Station Biochemistry
K. C. Schneider, Research Assistant— Sept. 1,
Volney Wallace, Assistant Biochemist- Aug. 18,
Experiment Station Staff
(continued from bac\ cover)
Lida M. Burrill, Ph.D Home Economist V. D. Malan, Ph.D Assistant
Lillian O. Lund, M.S Associate M. P. Riley, M.S Associate
Horticulture
S. A. McCrory, M.S Horticulturist
P. E. Collins, M.S Assistant
R. L. PosKETT, Ph.D Assistant
R. M. Peterson, Ph.D Assistant
J. M. Rawson, Ph.D Assistant
Plant Pathology
C. M. Nacel, Ph.D Plant Pathologist
J. F. Hennen, Ph.D Assistant
C. J. Mankin, Ph.D _• Assistant
Merle Michaelson, Ph.D
(PI. Path. USDA) Assistant
R. E. Ohms, Ph.D. Assistant
Geo. Semeniuk, Ph.D Pathologist
L. W. Wood, M.S. (PI. Path. USDA) Assistant
Poultry
Wm. Kohlmeyer, M.S Poultry Husbandman
A. W. Adams, M.S. Assistant
C. W. Carlson, Ph.D. Associate
W. C. Morgan, Ph.D Associate
R. A. WiLco.x, M.S Assistant
H. R. WoERPEL, B.S Res. Assistant
Publications
E. W. Metcalf, M.S. Station Editor
Rural Sociology
H. M. Sauer, M.A. Acting Sociologist
R. M. Dimit, Ph.D. Associate
Station Biochemistry
O. E. Olson, Ph.D Station Chemist
C. W. Bonhorst, Ph.D Assistant Chemist
Geo. F. Gastler, M.S. Assistant Chemist
A. W. Halverson, Ph.D. Associate Biochemist
Kenneth C. Schneider, B.S Res. Assistant
VoLNEY Wallace, Ph.D. Assistant Biochemist
E. 1. Whitehead, M.S Associate Chemist
Veterinary
G. S. Harshiteld, D.V.M., M.S Veterinarian
T. A. Dorsey, D.V.M. Associate
John McAdaragh, B.S Assistant
J. B. Taylor, V.M.D Associate
Substations
Frank W. Whetzal, Superintendent
Range Field Station, Cottonwood
Albert Dittman, Suiierintcndent
North Central Substation, Eureka
Wade R. Pringle, Superintendent
Central Substation, Highmore
Harry E. Weakly, Su|ierintendcnt
U. S. Newell Irrigation and Dry Land Field
Station, Newell
W. H. Treyillyan, Suiicrintcndcnt
Antelope Range Field Station, Buffalo
James D. Rahn, Superintendent
Reed Ranch, Presho
Experiment Station Staff
L. O. Fine, Ph.D. (Agent USDA) Agronomist
C. J. Franzke, B.S Agronomist
D. D. Harpstead, M.S Assistant
A. N. Hume, Ph.D ..Emeritus Agronomist
Q. S. Kingsley, B.S Assistant
D. E. Kratochvil, M.S Assistant
L. F. PuHR, Ph.D Agronomist
J. G. Ross, Ph.D Agronomist
J. R. Runkles, Ph.D Assistant
Mary E. Sanders, Ph.D Res. Associate
D. B. Shank, Ph.D Agronomist
F. E. Shubegk, Ph.D ...Associate
C. R. SwANsoN, Ph.D
(PI. Physiol. USDA) Associate
H. M. Vance, B.S (Agent USDA) Assistant
Fred C. Westin, Ph.D Agronomist
E. M. White, Ph.D Assistant
E. J. Williamson, M.S Assistant
Frank Wiersma, M.S Assistant
Animal Husbandry
A. L. Musson, Ph.D Animal Husbandman
L. F. Bush, Ph.D.. Associate
C. A. Dinkel, Ph.D. Associate
L. E. DuBose, M.S Assistant
L. B. Embry, Ph.D Animal Husbandman
L. D. Kamstra, Ph.D Associate
Paul H. Kohler, M.S Assistant
J. K. Lewis, M.S Assistant
R. M. Luther, B.S Assistant
J. W. McCarty, M.S Associate
W. C. McCone, M.S Assistant
J. A. Minyard, B.S Assistant
E. A. Pierce, M.S Assistant
R. C. Wahlstrom, Ph.D Associate
C. P. Wilder, M.S Assistant
Turner Wright, B.S
Emeritus Animal Husbandman
Dairy
D. F. Breazeale, Ph.D Dairy Husbandman
R. J. Baker, Ph.D Associate
Emery Bartle, M.S Assistant
E. C. Berry, Ph.D. Bacteriolo^st
A. E. Dracy, Ph.D Associate
S. W. Seas, B.S Res. Assistant
H. H. VoELKER, Ph.D Assistant
Entomology-Zoology
G. B. Spawn, Ph.D Entomologist
David Billman, B.S Res. Assistant
E. J. Hugghins, Ph.D Associate
Wm. M. Rogoff, Ph.D Entomologist
H. C. Severin, M.A Emeritus Entomologist
R. J. Walstrom, Ph.D Assistant
Home Economics
Frances M. Hettler, Ph.D. Home Economist
E. Beth Alsup, M.S.—Res. Assistant Nutrition
Regents of Education
Honorable Mrs. Harry T. Dory Watcrtown
Honorable Harry J. Eggen Do Smet
Honorable Frank Gellerman Webster
Honorable Eric Heidepriem Custer
Honorable Byron K. Helgerson Elk Point
Honorable Lem Overpeck —Belle Fourche
Honorable Laurence W. Robinson__. Mitchell
Honorable A. E. Mead (Executive Direc
tor) Pierre
Executive
John W. Headley, Ed.D President
Ephriam Hixson, Ph.D
Chief, Div. of Agriculture
A. M. Eberle, M.S Dean of Agriculture
I. B. Johnson, M.Agr. Director
J. P. Dodds, Ph.D Comptroller
Elva O. Feuerhelm Secretary
Agricultural Economics
Max Myers, Ph.D Agr. Economist
Russell L. Berry, M.S. Associate
Chas. H. Benrud, M.S Assistant
Allen R. Clark, M.S. Assistant
Loyd Glover, Ph.D Assistant
R. Helfinstine, M.S
(Agent USDA) Economist
R. L. Kristjanson, Ph.D Assistant
R. H. Kruse, B.S Assistant
G. Lundy, M.S Economist
T. W. Manning, Ph.D. Associate
G. E. Marousek, M.S Assistant
Ottar Nervik, Ph.D Associate
R. R. Newberg, Ph.D Associate
R. F. Pengra, M.S Assistant
John E. Thompson, M.S Assistant
W. K. Ullman, M.S Assistant
Agricultural Engineering
H. H. DeLong, M.S Agr. Engineer
'Donald Brosz, B.S Assistant
V. R. Flesher, B.S. Assistant
D. L. Moe, M.S Associate
T. R. C. Rokeby, M.S.a . Assistant
J. L. WiERSMA, M.S Associate
H. E. Young, B.S Res. Assistant
G. C. ZoERB, M.S —Assistant
Agronomy
W. W. WoRZELLA, Ph.D Agronomist
M. W. Adams, Ph.D.— Agronomist
Joseph J. Bonnemann, B.S.
(Agent USDA) Agronomist
B. L. Brage, Ph.D Associate
G. J. Buntley, M.S Assistant
P. L. Carson, M.S Assistant
V. A. Dirks, M.S Associate
L. A. Derscheid, Ph.D. Associate
(continued inside back, cover)
